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B.9Ecotoxicology data and assessment of risks for ndarget species

Introduction

Ecotoxicological studies described in this docunaghitress data requirements specified in
Commission Regulation No. 1107/2009 of 21 Octol®¥X92and Commission Regulation No.
284/2013 of 1 March 2013. Experimental detailsauftexicological studies done with the formulated
product Bulldock 25 EC that also satisfy data regaents specified in Commission Regulation No.
283/2013 were included in Document M-CA; only tlmaclusions will be reported here in summary
form.

Details of parameters, assumptions and calculatitate for estimation of environmental
concentrations used for calculations of ToxicityBgure Ratios (TER) are described in Vol_3CAS8
and Vol_3CP_Bulldock_EC 25 BS8.

The representative application pattern that drilesisk assessments in this re-submission is
summarised in the following table. For informatitimse uses were assessed at Member State level
after Annex | inclusion, and the risk to non-targpécies was concluded to be acceptable (including
risk mitigation for the protection of aquatic orggms).

Table B.9.0-1: Proposed use pattern of Bulldock 265C
Crop Zone Applicatio | Applicatio | Number of | Minimum Product Maximum
n method n timing applicatio | application | application | individual
e.g. BBCH | ns interval rate (L/ha) | application
(days) rate (g
as/ha)

Winter N/C-EU Foliar spray| 49-75 2 14 0.3 7.5
wheat (spring

application

11-29

(autumn

application)
Winter S-EU Foliar spray 49-75 2 14 0.5 125
wheat (spring

application

11-29

(autumn

application)
Spring N/C-EU Foliar spray| 10-75 2 14 0.3 7.5
wheat
Spring S-EU Foliar spray 10-75 2 14 0.5 125
wheat
Potato N/C-EU Foliar spray 10-49 2 14 0.3 7.5
Potato S-EU Foliar spray 10-49 2 14 0.5 125
Tomato? all zones Foliar spray9 up to PHI | 2 14 0.7 175

greenhouse use under protected growth

The potential risk from major metabolites has bemmsidered during the first EU review (beta-
cyfluthrin, see Monograph of 1996 and its Addentia0®2). However, it has been concluded that
there is no risk from the metabolites to non-taggganisms.

To complete and underpin the earlier conclusiow, steidies have been conducted with the major
metabolites. The metabolites to which non-targgaoisms could be exposed are presented in the
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table below.

Table B.9.0-2

Metabolites

Parent compound

Metabolite name

Compound found in

Maximal percentage of
formation %

Beta-cyfluthrin

FPB-acid Soil 12.7/63.9
Water 445 (total system)
Sediment 24.3

DCVA Soil 405/75.71
Water 47.6 (total system)
Sediment 23.7

FPB-aldehyde Sediment 15.7

maximum occurrences derived from laboratory aerobic / anaerobic study

B.9.1Effects on birds and other terrestrial vertebrates

The risk assessment for birds was carried out according to the EFSA Guidance Document on Risk
Assessment for Birds and Mammals (2009)1, which provides a tiered approach to assess the effects of
plant protection products on birds.

B.9.1.1.1 Effects on birds
B.9.1.1.2 Toxicity
Table B.9.1-1: Acute toxicity of beta-cyfluthrin, cyfluthrin, Bulldock EC 25 to birds
Species LDso (mg as/kg NOEL (mg as/kg bw) Reliability
bw) Reference
Beta-Cyfluthrin
Bobwhite quail > 2000, 2000 KIIA8.1.1/01 Mentioned in the
Colinus virginianus | 3776 VB-027 monograph for the
extrapolated with Bl 1994 1. inclusion of beta-
factor 1.888 M-025760-01-1 cyfluthrin and in
according EFSA R-19071 the corresponding
GD (2009) list of endpoints
valid
Cyfluthrin
Bobwhite quail > 2000, 2000 KIIA 8.1.1/03 Mentioned in the
Colinus virginianus| 3776 426 monograph for the
extrapolated with 1. inclusion of beta-|
factor 1.888 1983 cyfluthrin
according EFSA M-008638-01-1
GD (2009) R-19070 valid
Canary bird 2000 <125 KIIA8.1.1/10 New study, valid
Serinus canaria EBBDL009
2012
M-442786-01-1
R-34708
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Bulldock EC 25
Bobwhite quail > 2000 - KIIIA 10.1.6/01 New study, valid
Colinus virginianus| (formulation)
2010
> 58.6 (as,highest M-367618-01-1
treatment group) BAR/LD113
canary bird 170 - KIIA 8.1.1/11 open literature,
Serinus canaria Addy-Orduna, L reliable
2011
shiny cowbird 2234 -- KIIA 8.1.1/11 open literature,
Molothrus Addy-Orduna,L reliable
bonariensis 2011
eared dove 2271 - KIA 8.1.1/11 open literature,
Zenaida auriculata Addy-Orduna,L reliable
2011
geometric mean LB = 1828 mg /kg bw

IRelevant for risk assessment; value lower than geomeatdl0Dof 183 mg/kg bw for [4] tested species.

Table B.9.1-2: Long-term toxicity of cyfluthrin to birds
Species Endpoint NOEC/ NOEL/ Reference Reliability
NOAEC NOAEL
[mg as/kg | [mg as/kg
feed] bw/day]
Beta-Cyfluthrin
Mallard duck | Not available | 269 Not [http://www.epa.gov/espp Not submitted,
Anas available llitstatus/effects/redleg fr| not validated
platyrhynchos 00/2013/Cyfluthrin/asses|
sment.pdf]
Cyfluthrin
Mallard duck | Reproduction | 250 23,8 KI1A8.1.4/03 Mentioned in the
Anas one 508 monograph for
platyrhynchos| generation, 1984 the 1. inclusion of
24 weeks M-008671-01-1 beta-cyfluthrin
R-19074 and in the
corresponding list
of endpoints
supplemental
Mallard duck | Reproduction | 250 37.74 KIIA8.1.4/05 Mentioned in the
Anas one 100359 monograph for
platyrhynchos | generation, 1990 the 1. inclusion
21 weeks M-030237-01-1 of beta-
R-19078 cyfluthrin
valid

Values in bold Endpoints used for risk assessment

B.9.1.1.3

Acute oral toxicity to birds

KIIIA 10.1.6/01 (newly submitted with the dossier)

Author:

Title: Acute Oral Toxicity to Northern Bobwhite Quai§linus virginianu} of
beta-cyfluthrin EC 025G

Date: 22 April 2010

Doc ID: M-367618-01-1

Report no.: BAR/LD113
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Guidelines: U.S. EPA Pesticide Assessment Guideline § 71-1, Subdivision E, dated
October 1982 with consideration of the recommendation of EPA Ecolqgical
Effects Guidelines OPPTS 850.2100 Avian Acute Oral toxicity Test, dated

April 1996
GLP: yes
Validity: valid

Deviations: the study fulfils the requirements of the current OECD 223 guideline
Dates of experimental work: 2 February 2010 to 26 March 2010

Executive Summary

A laboratory study with the Bobwhite qua@glinus virginianu} was conducted. After an acclimation
period of 15 days, birds received a single dose of the test substance beta-cyfluthrin EC 025G in a
gelatine capsule. The test consisted of two dosage groups and a control group. Nominal dosages used
in the study were 1000 and 2000 mg formulation/kg bw. The control birds received a capsule only.
Dosing was followed by a subsequent observation period of 14 days.

During the test mortality, behaviour changes, effects on food consumption and body weights were
observed. Additionally, gross pathological changes were determined by necropsies. Body weights
were measured individually 1 day prior to test start, on days 7, and 14 of the test. Feed consumption
was determined by cage of each dosage group and the control group on days 3 to 7 of the test.
Post mortem examination was carried out on all birds treated with the test item.

One female of the 2000 mg formulation/kg bw group died on day 6. In both test treatment groups
effects such as soft excrement or diarrhoea were observed. With the exception of the control, females
showed a slight decrease in body weight in the first week after application. All survivors recovered
until test termination. At necropsy, the prematurely dead bird from the 2000 mg formulation/kg bw
group showed strong signs of emaciation at liver, gallbladder, spleen, kidneys, pancreas and heart. All
survivors showed no observable changes. Only one male at 1000 mg formulation/kg bw and 2000 mg
formulation/kg bw showed an enlarged gallbladder. All validity criteria according to U.S. EPA
Pesticide Assessment Guideline § 71-1, Subdivision E (1982) were fulfilled.

The acute oral LDsofor bobwhite quail exposed to beta-cyfluthrin EC 025G was determined to
be > 2000 mg as /kg bw

[. MATERIALS AND METHODS

A. MATERIALS

1. Test material:

Test item: Beta-cyfluthrin EC 025G

Description: Clear liquid

Lot/Batch #: PF90225222

Purity: 2.93 % (26.11 g/L)

2. Vehicle and/or positive control: Gelatin capsula as vehicle and negative control

3. Test organisms:

Species: Northern bobwhite quailGolinus virginianu}

Age: Adults, hatched on 18 September 2009 (4 %2
month old)

Weight: 170 - 211 g (1 day prior to test initiation)

Source:
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Diet/Food: Standard rearing diet for quails (type. ssniff
Wachtel-Zucht, Alleinfuttermittel fir Wachteln V
6120-000 of the company ssniff Spezialdiaten
GmbH, Soest, Germany ) Food was offeadd
libitum prior and throughout the study, except for
a starvation phase 16 h prior to test start. Water

was available at all times.

Acclimatisation: 15 days

4. Environmental conditions:

Temperature: 15.7-27.2°C

Relative humidity: 13.2-46.2%

Photoperiod: 11 hours light / 13 hours darkness

B. STUDY DESIGN AND METHODS

1. Experimental treatments:

Adult Bobwhite quails (5 males and 5 females pesagde) received a single oral administration with
gelatine capsules. The test consisted of two dogames and a control group. Nominal dosages used
in the study were 1000 and 2000 mg as/kg bw. Théralobirds received a gelatine capsule only.

2. Observations:

After administration birds were observed for 14gldyuring the test, the following endpoints were
observed: mortality, behaviour changes, effectbbod consumption and body weights. Body weights
were measured one day prior to test start, on dagsd 14 of the test. Feed consumption was
determined per cage of each dosage group and tikgroup on days 3 to 7 of the test. At the end
of the test, gross pathological changes were détedtby necropsies.

Post mortenexamination was carried out on all birds treateith wie test item.

3. Statistical calculations:
No statistical procedure for Llsbdetermination was possible since thest\as higher than the
highest test dose (see next chapter).

[I. RESULTS AND DISCUSSION

A. FINDINGS

Table B.9.1-3: Effects of beta-cyfluthrin EC 025G b body weight and food consumption

of Bobwhite quall

Beta-Cyfluthrin EC 025G [mg formulation/kg bw] | Control | 1000 | 2000
Average body weight per animal [g] (+ SD)
Day -1 Male 188 +8.1 190 +5.5 191+6.1
Body weight Female 186 +8.7 181 +17.1 188 +12.2
Day 7 Male 187+7.3 186 + 6.5 184 +8.2
Female 187 +12.3 180+ 154 181 +12.1
Day 14 Male 187 +6.7 189+7.7 186 + 9.5
female 188 + 15.1 183 + 16.8 187+7.0
Mean food consumption per animal [g/bird/day]
Group Food Day 0 -3 509 363 153
consumption Day3-7 662 683 689
Day 7 - 14 1126 1085 964
Mean food Day O -3 17 (n=30) 12 (n=30) 5 (n = 30)
consumption Day 3-7 17 (n = 40) 17 (n = 40) 18 (n = 38)
per bird Day 7 - 14 16 (n = 70) 17 (n = 70) 15 (n = 63)

n = number of bird-living days (e.g.10 birds x Jsla& n = 30
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The LDsovalue is given below based on nominal doses.

Endpoints Beta-cyfluthrin EC 025G [mg formulation/kg bw]

LDso > 2000

B. OBSERVATIONS

One female of the 2000 mg formulation/kg bw groigzicon day 6. It stopped feeding after the
application and did not excrete faeces, but only acid and was strongly emaciated at death. The
excretion of uric acid, as an indicator of staryiwas observed in all birds in the 1000 and 2000 mg
formulation/kg bw groups on the day of dosing. @ag later these symptoms were gone for the 1000
mg formulation/kg bw group. During the study singleds showed transiently impairment of the
digestive tract (like soft excrement or diarrhodathe 2000 mg formulation/kg bw group the 9
surviving quails were free of any finding. Only day 3 one of them showed soft excrement. This
finding remained until the end of the test. Thresthfer birds showed transiently soft excrement or
diarrhoea in the further run of the study, but nohthe survivors was affected in regards of betavi
or physical condition.

With the exception of the control, females showetight decrease in body weight in the first week
after application. All survivors recovered untisteéermination. The food consumption was reduced
between test start and day 3 compared to the dontro

At necropsy, the prematurely dead bird from the@@@ formulation/kg bw group showed strong
signs of emaciation at liver, gallbladder, spldedneys, pancreas and heart. All survivors showed n
observable changes. Only one male at 1000 mg fatioafkg bw and 2000 mg formulation/kg bw
showed an enlarged gallbladder.

All validity criteria according to U.S. EPA Pestiei Assessment Guideline § 71-1, Subdivision E,
dated October 1982 and OPPTS 850.2100 were fdlfille

[ll. CONCLUSION

The acute oral LDsofor bobwhite quail exposed to beta-cyfluthrin EC 083G was determined to
be > 2000 mg formulation/kg bw equivalent to > 58.6hg as/kg bw. However, the maximum
tested concentration in regard to the active substee is considerably lower than in the studies
with the active substance. (please refer to Volum8_CA B-9). Therefore, it is not possible to
compare the toxicity of the active subance alone thithe toxicity of the EC 25 formulation.
However, an acute toxicity test on birds with thedrmulation is not a data requirement.

B.9.1.14 Higher tier data on birds

As all TER values are above the correspondingerigglues in the screening step assessment, no
higher tier data on birds are necessary.

B.9.1.1.5 Effects on terrestrial vertebrates other than birds

Wild mammals will typically be exposed to dry rastd of beta-cyfluthrin on their food items
following the dilution and spraying of the formudtproduct. Since oral exposure is the main route o
exposure, toxicity data for the active ingredieares used in preference to data from tests with the
formulated substance. The toxicity of beta-cyflittand the representative formulation to mammals
IS summarised below.
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Mammalian acute oral and long-term reproduction studies have been carried out beta-cyfluthrin. A
summary of these data and discussion on selected endpoints for risk assessment is given in
Volume_3 CA_B.9.2.2 for the active ingredient.

B.9.1.1.6 Toxicity

Acute oral LDsovalue

Beta-Cyfluthrin

The derivation on the appropriate acute oratdvalue is presented in Volume 3 CA B.9.2.2.1. The
geomean LBoof 131.1 mg as/kg bwis used for the acute risk assessment for mammals.

Bulldock EC 25

Please refer to Volume 3CP_Bulldock EC 25 B.6.1.1..

The oral L of Bulldock 25 EC (Beta-Cyfluthrin EC 25 g/L) is >300 mg/kg bw and <2000 mg/kg
bw in rats. That corresponds to LD50 > 8.79 mg as/kg bw and < 58.6 mg as/kg bw. Therefore, the
formulation Bulldock EC 25 mg/kg bw is more toxic to mammals than the technical material of beta-
Cyfluthrin. This is considered in the risk assessment for Bulldock EC 25.

Reproductive NOAEL value

The EU agreed NOEC for the long-term and reproduction toxcitiy to mammals is 50 ppm. This
corresponds to a NOAEDf 3.3 mg/kg bw/day. According the addendum on the monograph of beta-
cyfluthrin (7 May 2002) this endpoint was based on two multi-generation studies wi (i}
Il (1983), a 3- generation study 4 1°°6). a 2-generation study].

The re-evaluation of the studies reveal that the 3- generation study wi{jj | | | I (1983)]

is not acceptable anymore. However, the 2-generation study wit|||| G (1996)]. is

still assessed valid and applicable. The NOAEL of 3.3 mg/kg bw/day is confirmed. For details refer to
Volume_3CA B-6.6.1.

B.9.2Risk assessment for birds and other terrestrial vertebrates

The worst case use pattern presented in Table B.9.0-1 for Bulldock EC 25 is derived from the GAP
table.

The evaluation of the risk for birds was performed in accordance with the recommendations of the
"Guidance Document on Risk Assessment for Birds and Mammals” (The EFSA Journal (2009)
7(12):1438).

B.9.2.1Risk assessment for birds

The acute and reproductive risk assessment based on EFSA screening step for the critical use patterns

relevant to the uses of beta-cyfluthrin is given in Table B.9.2-1 below.
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Table B.9.2-1: Screening step TER calculations fdrirds using default worst case
assumptions
Scenario Appl. | Indicator Time scale Shortcut| MAF |fwa | DDD | Endpoint | TER
rate species value [mg/kg
kg bw/day]
as/ha]
Wheat/potato 2 x Small Acute 158.8 1.2 1 143 92.2 62.4
0.0075| omnivorous| Reproductive| 64.8 14 0.53 0.36 37.74 105
bird
Wheat/potato 2 x Small Acute 158.8 1.2 1 2.38) 922 38.5
0.0125| omnivorous| Reproductive| 64.8 14 0.53 0.60 37.74 63
bird

1Adjusted acceptability criterion = 1 please reteMblume 1 section 2.9.1

The acute TER values as well as the reproductivie W&ues for the use of beta-cylfuthrin in wheat
and potatoes were above 10 and 5, respectivelyefidre, tier 1 calculations are not needed.

Exposure via drinking water

There are two scenarios provided in the EFSA Guiddocument for assessing the risk from
drinking water.

The, ‘Leaf scenario’, is relevant for birds takiwgter that is collected in leaf whorls after apation
and applies to leafy vegetables forming heads tir a&imorphology that facilitates collection of rain
or irrigation, water sufficiently to attract birdSince none of the proposed crop uses fall inteeghe
categories, the leaf scenario does not apply taskeof Bulldock EC 25.

The puddle scenario is relevant for birds takingew&om puddles formed on the soil surface of a
field when a heavy rainfall event follows the apgtion of a pesticide to a crop, or to bare sdiisTs
therefore relevant for all uses of Bulldock EC 2bahould therefore be assessed. According to the
guidance, Due to the characteristics of the exposure scenarimnnection with the standard
assumptions for water uptake by animals, no sgec#iculations of exposure and TER are necessary
when the ratio of effective application rate (itna) to relevant endpoint (in mg/kg bw/d) does not
exceed 50 in the case of less sorptive substakoes<{500 L/kg) or 3000 in the case of more
sorptive substances (Koc > 500 L/kghhe table below summarises the ratios for betiartyin

using both the acute and long-term endpoints.

Table B.9.2-2: Ratios of effective application ratéo endpoints for beta-cyfluthrin
following the use of Bulldock EC 25
Koc App. rate | Acute Ratio of AR |Long-term |Ratio of AR |Ratio trigger|
(g a.ilha) endpoint to acute endpoint to long-term
(mg/kg bw) | endpoint (mg/kg endpoint
bw/day)
>>500 25 > 2000 0.012 37.74 0.66 3000

The resulting ratios fall below the correspondirigger indicating that further assessment of theéeac
and long-term risk to birds from drinking waterfiguddles is not required for beta -cyfluthrin and
its metabolites.

B.9.2.1.1 Bioaccumulation and food chain behavior / secondarpoisoning

According to the EC Guidance Document on Risk Assest for Birds and Mammals, substances
with a log Pwgreater than 3 have potential for bioaccumulatiwh should be assessed for the risk of
biomagnification in terrestrial food chains.

Beta-cyfluthrin has a logd® value of 5.9 and therefore the risk of biomagntfiwas in terrestrial food
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chains has to be assessed.

Food chain from earthworm to earthworm-eating birds

The risk due to secondary poisoning via earthwasnmsed on a 100-g bird consuming 104.6 g
worms per day. The concentration in earthworm®rssdd from the bioconcentration in earthworms,
which is calculated from theds, and the concentrations in soil.

The bioconcentration via the dry soil is calculatedccordance with the ‘dry soil approach’ in EFSA
GD 2009. The calculations below are based on thstwase 21 day TWA PEC in soil from the

representative use in potato.

Application rate (kg as/ha) 2 x0.0125

PECsoil 21 d TWA (mg as/kg) 0,023* DT50 (soil) =321

Kow 794,328 Log Pow =5.9

Foc 0.02 default

Koc 112,004 Mean (n=)

BCF earthworm 4.26 BCF-worm/soil = (PEC-
worm,ww / PEC-soil,dw)

PEC earthworm (mg as/kg) 0,099 PEC-worm = PECssoil
BCF-worm

DDD birds (mg/kg bw/day) 0.104 DDD = PEC-worm x3.0

NOEL (mg/kg bw/d) 37.74 Mallard duck

TER birds 362.1 > 5, acceptable risk

Application rate (kg as/ha) 2 x0.0075

PECsoil 21 d TWA (mg as/kg) 0,014* DT50 (soil) =32

Kow 794,328 Log Pow =5.9

Foc 0.02 default

Koc 112,004 Mean (n=)

BCF earthworm 4.26 BCF-worm/soil = (PEC-
worm,ww / PEC-soil,dw)

PEC earthworm (mg as/kg) 0,099 PEC-worm = PECssoil
BCF-worm

DDD birds (mg/kg bw/day) 0.063 DDD = PEC-worm x8.0

NOEL (mg/kg bw/d) 37.74 Mallard duck

TER birds 603.4 > 5, acceptable risk

In this worst case scenario the TER value is altlogdrigger of 5, indicating an acceptable risk to
birds regarding secondary poisoning via earthwohhasturther assessment is needed.

Food chain from fish to fish-eating birds

The risk due to secondary poisoning via fish tb-Bsiting vertebrates is based on a 1000-g bird
consuming 159 g fish per day. The calculationsfrisin secondary poisoning fizsh-eating birds
was conducted in accordance with EFSA GD 2009.

Application rate (kg as/ha)

2 x 0.0125/2x0.0075

RAC- aq (mg/L) 0.000000067 RAC tier 3 invertebrates

BCFfish 1822 Whole fish

BMF 2 Biomagnfication factor
(relevant for BCF> 2000)

PEC fish (mg as/kg) 0.000308 PECfish =
PECsw*BCFfish*BMF

DDD birds (mg/kg bw/day) 0.000049 DDD = PECfish 189

NOEL (mg/kg bw/d) 37.74 Mallard duck

TER birds 1944382 > 5, acceptable risk
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In all scenarios the TER value is above the trigdéy, indicating an acceptable risk to birds regagy
secondary poisoning via fish. No further assessiisamteded.

Biomagnification in terrestrial food chains

According the ADME studies (please refer to Volu®€A B-6.1) beta-cyfluthrin is not considered
to be bioaccumulative, but is quickly excreted.
Therefore the risk of biomagnifications in terregdtfood chains is low.

B.9.2.Risk assessment for mammals

The acute and reproductive risk assessment baseB®A screening step for the critical use patterns
relevant to the uses of beta-cyfluthrin is giveable B.9.2-3 below.

Table B.9.2-3: Screening step TER calculations fanammals using default worst case
assumptions
Scenario Appl. | Indicator Time scale Shortcut| MAF |fwa | DDD | Endpoint | TER
rate species value [mg/kg
kg bw/day]
as/ha]
Wheat/potato 2 x Small Acute 118.4 1.2 1 1.077 >8.79/ | >8.2/
0.0075| herbivorous 131.1 122.5
mammal Reproductive| 48.3 1.4 053 0.2y 3.3 12.2
Wheat/potato 2 x Small Acute 118.4 1.2 1 1.78) >8.79/ | >4.93/
0.0125| herbivorous 131.1 73.7
mammal Reproductive| 64.8 1.4 053 04y 3.3 7.3

With regard to the active substance only, the attiR values as well as the reproductive TER values
for the use of beta-cylfuthrin in wheat and potateere above 10 and 5, respectively. However,
considering the higher toxicity of the product Bloitk EC 25 the acute TER values do not achieve the
acceptability criterion of 10. Therefore, tier latdations are represented in Table B.9.2-4 to

Table B.9.2-7 below.

Table B.9.2-4: Tier | TER calculations for mammalsin winter/spring wheat (2 x 7.5 g
as/ha — 14d)
BBCH generic focal species shortcut | MAF | DDD Endpoint TER
value [mg/kg
bw/day]
BBCH 10-19 | Small insectivorous mammal 7.6 0.070 125.0
"shrew" 1.23 >8.79
BBCH> 20 Small insectivorous mammal 5.4 0.050 175.9
"shrew"
BBCH > 40 Small herbivorous mammal "volg" 40.9 0.378 23.2
BBCH 10-29 | Small omnivorous mammal 17.2 0.159 33.1
"mouse”
BBCH 30-39 | Small omnivorous mammal 8.6 0.034 66.3
"mouse”
BBCH> 40 Small omnivorous mammal 5.2 0.048 109.6
"mouse”
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Table B.9.2-5: Tier | TER calculations for mammalsin winter/spring wheat (2 x 12.5 g
as/ha — 14d)
BBCH generic focal species shortcut | MAF | DDD Endpoint TER
value [mg/kg
bw/day]
BBCH 10-19 | Small insectivorous mammal 7.6 0.117 75.0
"shrew" 1.23 >8.79
BBCH > 20 Small insectivorous mammal 5.4 0.083 105.5
"shrew"
BBCH > 40 Small herbivorous mammal "volg" 40.9 0.631 13.9
BBCH 10-29 | Small omnivorous mammal 17.2 0.265 33.1
"mouse”
BBCH 30-39 | Small omnivorous mammal 8.6 0.133 66.3
"mouse”
BBCH > 40 Small omnivorous mammal 5.2 0.080 109.6
"mouse”
Table B.9.2-6: Tier | TER calculations for mammalsin potatoes (2 x 7.5 g as/ha — 14d)
BBCH generic focal species shortcut| MAF DDD Endpoint TER
value [mg/kg
bw/day]
BBCH 10- | Small insectivorous mammal 7.6 0.070 125.0
19 "shrew" 1.23 >8.79
BBCH > Small insectivorous mammal 54 0.050 175.9
20 "shrew"
BBCH> 40 | Small herbivorous mammal 40.9 0.378 23.2
"vole"
BBCH 10- | Large herbivorous mammal 35.1 0.156 56.3
40 "lagomorph"
BBCH > 40 | Large herbivorous mammal 10.5 0.097 90.5
"lagomorph"
BBCH 10- | Small omnivorous mammal 17.2 0.068 129.4
39 "mouse”
BBCH > 40 | Small omnivorous mammal 5.2 0.048 182.7
"mouse”
Table B.9.2-7: Tier | TER calculations for mammalsin potatoes (2 x 12.5 g as/ha — 14d)
BBCH generic focal species shortcut| MAF DDD Endpoint TER
value [mg/kg
bw/day]
BBCH 10- | Small insectivorous mammal 7.6 0.117 75.0
19 "shrew" 1.23 >8.79
BBCH > Small insectivorous mammal 54 0.083 105.5
20 "shrew"
BBCH> 40 | Small herbivorous mammal 40.9 0.631 13.9
"vole"
BBCH 10- | Large herbivorous mammal 35.1 0.541 33.8
40 "lagomorph"
BBCH > 40 | Large herbivorous mammal 10.5 0.162 54.3
"lagomorph"
BBCH 10- | Small omnivorous mammal 17.2 0.113 77.6
39 "mouse”
BBCH > 40 | Small omnivorous mammal 5.2 0.080 109.6
"mouse”

Applications in potatoes with 2 x 12.5 g as/ha {1eler application rates of 2 x 7.5 g as/ha (14 d)
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The acute TER values for the use of beta-cylfutimiwheat and potatoes achieve the acceptability
criterion of 10. Thus, the acute risk of Bulldock B5 to mammals is acceptable.

Exposure via drinking water

There are two scenarios provided in the EFSA Guiddocument for assessing the risk from
drinking water.

The, ‘Leaf scenario’, is relevant for mammals tgkivater that is collected in leaf whorls after
application and applies to leafy vegetables forntiagds or with a morphology that facilitates
collection of rain, or irrigation, water sufficidpto attract birds. Since none of the proposeg crees
fall into these categories, the leaf scenario améspply to the use of Bulldock EC 25.

The puddle scenario is relevant for mammals takiater from puddles formed on the soil surface of
a field when a heavy rainfall event follows the ligaiion of a pesticide to a crop, or to bare sbilis

is therefore relevant for all uses of Bulldock E&aAdshould therefore be assessed. According to the
guidance, Due to the characteristics of the exposure scenarmnnection with the standard
assumptions for water uptake by animals, no sgec#iculations of exposure and TER are necessary
when the ratio of effective application rate (itna) to relevant endpoint (in mg/kg bw/d) does not
exceed 50 in the case of less sorptive substaKoes<{500 L/kg) or 3000 in the case of more
sorptive substances (Koc > 500 L/kghhe table below summarises the ratios for betiartyin

using both the acute and long-term endpoints.

Table B.9.2-8: Ratios of effective application ratéo endpoints for lambda-cyhalothrin
following the use of Bulldock EC25
Koc App. rate | Acute Ratio of AR |Long-term |Ratio of AR |Ratio trigger|
(g a.ilha) endpoint to acute endpoint to long-term
(mg/kg bw) | endpoint (mg/kg endpoint
bw/day)
>>500 25 131.1 0.19 3.3 7.6 3000

The resulting ratios fall below the correspondirigger indicating that further assessment of theéeac
and long-term risk to mammals from drinking wateni puddles is not required for beta -cyfluthrin
and its metabolites.

B.9.2.2.1 Bioaccumulation and food chain behavior / secondarpoisoning

According to the EC Guidance Document on Risk Assest for Birds and Mammals, substances
with a log Pwgreater than 3 have potential for bioaccumulatiwh should be assessed for the risk of
biomagnification in terrestrial food chains.

Beta-cyfluthrin has a logd® value of 5.9 and therefore the risk of biomagntfiwas in terrestrial food
chains has to be assessed.

Food chain from earthworm to earthworm-eating mammas

The risk due to secondary poisoning via earthwasngsed on a 10 g mammal consuming 12.8 g
worms/day. The concentration in earthworms is @erifirom the bioconcentration in earthworms,
which is calculated from theds and the concentrations in soil.

The bioconcentration via the dry soil is calculatedccordance with the ‘dry soil approach’ in EFSA
GD 2009. The calculations below are based on thstwase 21 day TWA PEC in soil from the
representative use in potato.
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Application rate (kg as/ha) 2 x0.0125

PECsoil 21 d TWA (mg as/kg) 0,023* I(soil) =32,2d

Kow 794,328 Log Pow =5.9

Foc 0.02 default

Koc 112,004 Mean (n=)

BCF earthworm 4.26 BCF-worm/soil = (PEC-
worm,ww / PEC-soil,dw)

PEC earthworm (mg as/kg) 0,099 PEC-worm = PECssoil
BCF-worm

DDD mammals (mg/kg bw/day) 0.127 DDD = PEC-worm.85L

NOEL (mg/kg bw/d) 3.3 rat

TER mammals 26 > 5, acceptable risk

Application rate (kg as/ha) 2 x 0.0075

PECsoil 21 d TWA (mg as/kg) 0,014* xI(soil) =32,2d

Kow 794,328 Log Pow =5.9

Foc 0.02 default

Koc 112,004 Mean (n=)

BCF earthworm 4.26 BCF-worm/soil = (PEC-
worm,ww / PEC-soil,dw)

PEC earthworm (mg as/kg) 0,099 PEC-worm = PECssoil
BCF-worm

DDD mammals (mg/kg bw/day) 0.076 DDD = PEC-worm.85L

NOEL (mg/kg bw/d) 3.3 rat

TER mammals 43.3 > 5, acceptable risk

In this worst case scenario the TER value is alloedrigger of 5, indicating an acceptable risk to
mammals regarding secondary poisoning via earthaoNo further assessment is needed.

Food chain from fish to fish-eating mammals

The risk due to secondary poisoning via fish th-Bating vertebrates is based on a 1000-g bird
consuming 159 g fish per day. The calculationsfrigin secondary poisoning tish-eating birds
was conducted in accordance with EFSA GD 20009.

Application rate (kg as/ha) 2 x0.0125

RAC-aq (mg/L) 0.000000067 RAC tier 3 invertebrates

BCHish 1822 Whole fish

PEC fish (mg as/kg) 0.000308 PECiish =
PECsw*BCFiisn*BMF

DDD mammals (mg/kg bw/day) 0.000044 DDD = PECiish x 0.159

NOEL (mg/kg bw/d) 3.3 rat

TER mammals 190372 = 5, acceptable risk

In all scenarios the TER value is above the trigdes, indicating an acceptable risk to birds relgay
secondary poisoning via fish. No further assessiisamteded.

Biomagnification in terrestrial food chains

According the ADME studies (please refer to Volu®€A B-6.1) beta-cyfluthrin is not considered
to be bioaccumulative, but is quickly excreted.
Therefore the risk of biomagnifications in terredtfood chains is low.
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B.9.3Effects on aquatic organisms

B.9.3.1Acute toxicity to fish, aquatic invertebrates, or effects on aquatic algae and
macrophytes

KIIIA1 10.2.2.1/01

Author:

Title: /Acute toxicity of Bulldock to rainbow trouS@lmo gairdnediin a flow-
through test

Date: 5 September 1989

Doc ID: M-055191-01-2

Report no.: FF-272

Guidelines: EEC 79/831 Method V C.I, OECD Guideline for Testing of Chemicals No.
203 (1984)

GLP: yes

Validity: valid

Deviations: The study is valid according to the current OECD 203 guideline

Test material: Bulldock EC 25 (FCR 4545, beta-cyfluthrin), purity: 26.2 g/L, batch no. Fl. 103
according to 0004

Results: The LGy (96h) of Bulldock EC 25 was 2.@ypreparation/L with a 95 % confidence interval
of 1.7 — 4.0 g preparation/L. The lowest lethal concentration (LLC) was g.prgparation/L. The no
observed effect concentration (NOEC) was 0.§®reparation/L.

Based on active ingredient this results in 96-ht. Q.08 g as/L (95 % conf. lim.: 0.05 - 0.13u
as/L), LLC: 0.12 g as/L, NOEC: 0.03gias/L.

All calculations refer to nominal concentrations.

Conclusion:  based on nominal values: L& (96 h) = 2.6 pg/L;
LCs0 (96 h) = 0.08 ug as/L;

KIIIA1 10.2.2.1/02

Author: e

Title: /Acute toxicity of Bulldock to golden orfe (Leuciscus idus melanotus) in a
flow-through test

Date: 4.10. 1989

Doc ID: M-055138-01-2

Report no.: FO-1198

Guidelines: OECD Guideline No. 203 of April 4, 1984

GLP: yes

Validity: valid

Deviations: The study is valid according to the current OECD 203 guideline

Material/Study design

The acute toxicity of Bulldock (formulation: EC 025, active ingredient: Beta-cyfluthrin, 26.2 g/1) to
Golden Orfe was determined in a 96-h-flow-through-test according to "OECD Guideline

for Testing of Chemicals No. 203" dated 04.04..

The nominal concentrations tested were 5.0, 10.0, 20.0, 40.0 and 80.0 ng preparation/1 corresponding
to 0.15, 0.29, 0.59, 1.18 and 2.36 ng asL/, a control without any additions and a solvent

control group.
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The active ingredient concentrations, measuredamiatersamples, were between 17 - 390 % of the
nominal values. But a precise analytical measure¢wiaihe active ingredient concentrations in the
test media is extremely difficult at the very loancentrations of the test. Moreover the active
ingredient is predominantly bound to suspendedgbest Therefore a representative

sampling is hardly possible. In those stock sohgjavhich are important for the results, the active
ingredient concentrations were higher than 80 ¥hefominal values during

test duration, here the test substance was suffigistable.

Since the dosing system operated well, the readts related to the nominal concentrations of the
test substance.

Results:

related to the preparation:

96-h-LGso: 11.5 pg preparation/1 (95 % conf. [im.:9.3 -2L4g preparation/L)
highest concentration without observable effect BOQ 5.0 pg preparation/L

related to active ingredient (beta-cyfluthrin, 26/2) in consideration of the density 0.89 g/mtlof

preparation:

96-h-LGso: 0.34 pg a.i.L/ (95 % conf. lim.: 0.27 - 0.42 agL/),
NOEC: 0.15 yug a.i.L/.

Conclusion:

based on nominal values: LG (96 h) = 11.5 pg/L;
LCs0 (96 h) =0.34 ug as/L;

KIIIA 10.2.2.2/01 (newly submitted with the dossie)

Author: Bruns, E.

Title: /Acute toxicity of beta-Cyfluthrin EC25A G to the teaflea Daphnia magna
in a static renewal laboratory test system

Date: 14 June 2010

Doc ID:

Report no.: EBFRL0O0S

Edition no.: M-372834-01-1 (R-28699)

Guidelines: OECD Guideline 202, (2004), U.S. EPA Pesticide Asseent Guidelines,
Subdivision E, § 72-2 (1982), EEC Directive 92/8XE part C.2 (1992),
OPPTS Guideline 850.1010 Draft (1996), modified AR 12 Nousan No.
8147 (2000)

GLP: yes

Validity: valid

Deviations: none
Dates of experimental work:26 January 2010 to 21 March 2010

Executive Summary

The effects of beta-Cyfluthrin EC25A G @aphnia magnavere evaluated in a 2x24-hour static-
renewal toxicity test. Thirt{paphnia(6 replicates of 5 animals per test beaker) peceomation were
exposed to 4.27, 8.53, 17.1, 34.1, 68.3, 137 aBdig Tormulation/L nominal concentrations. In
addition, 6 x Daphniawere exposed to test water without test substasiaak control). Daphnids
were observed for immobilisation at 24 and 48 haung were not fed during the test. pH-values and
dissolved oxygen concentrations were determinddarnest media at the beginning and at the end of
the test. The water temperature in the test medeameasured at the start of the test and 48 hours
thereafter. Samples for the determination of theceatrations of beta-cyfluthrin in the test medium
were taken from the control and from all test conitions at the beginning and at the end of each
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renewal interval. The analysed test concentratianged between 87 % and 106 % (mean 94 %) of
the nominal values. Due to the limited water sdityoand stability of beta-cyfluthrin under test
conditions, the corresponding concentrations ofatiped test solutions at the end of each 24 hours
exposure were distinctly reduced (mean: 52 %) afinal. No contaminations of beta-cyfluthrin were
detected in samples from untreated water control.

As the toxicity has to be attributed to the tegtechulation as a whole, all results submitted kg th
report are related to nominal test concentratidriseoformulated product.

However, endpoints based on the content of theeacigredient (nom) as well as on mean measured
values were recalculated by the RMS.

All validity criteria according to the guidelineETD 202 were fulfilled.

The 48-h EGo for Daphnia magna exposed to beta-Cyfluthrin EC 25 A G based on nomai
concentration was 2.9Gqug formulation/L with a 95 % confidence interval of1.12 to 7.53ug
formulation/L (and 1.97 pg formulation/L mm).

This corresponds to EGo = 0.0806 pg as/L (nominal) and to E& = 0.0547 pg as/L (mm).

I. MATERIALS AND METHODS

A. MATERIALS

1. Test material:
Test item:
Description:
Lot/Batch #:
Purity:

2. Vehicle and/or positive control:

3. Test organisms:
Species:

Age:

Source:

Loading:

4. Environmental conditions:
Temperature:

Photoperiod:

pH:

Dissolved oxygen:
Conductivity:

Hardness:

B. STUDY DESIGN

1. Experimental treatments

Beta-cyfluthrin EC 25A G
Emulsifiable concentrate, clear cdiess liquid
PF90225222

Analysed content 2.93 % w/w (26.11 g/L)

fully defined, artificial water

Daphnia magna

First instars (< 24 h old)

Laboratory bred

5 organisms per vessel (100 mL glass beakers
containing 50 mL test solution)

20.3t0 20.6 °C

Light/dark 16/8 h
Start of the test: 7.9-8.1
End of the test: 7.9-8.1

Start of the test: 8.2-8.5 mgLO2
End of the test: 8.2-8.3 mg O2/L
581.0 / 583.aS/cm
231 mg/L CaCO3

The effects of beta-Cyfluthrin EC25A G @aphnia magnavere evaluated in a 48-hour static-
renewal toxicity test. Thirt{paphnia(6 replicates of 5 animals per test beaker) peceamation were
exposed to 4.27, 8.53, 17.1, 34.1, 68.3, 137 aBqig Tormulation/L nominal concentrations.

In addition, 6 x Paphniawere exposed to test water without test substaregafive control). The
Daphniawere randomly placed into the test beaker and exptusthe test item for 48 hours.

2. Observations

Daphnids were observed for immobilisation at 24 48dhours and were not fed during the test. pH-
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values and dissolved oxygen concentrations weermated in the test media at the beginning and at
the end of the test. The water temperature ingbierhedia was measured at the start of the test, 24
and 48 hours thereafter. Samples for the deterinimaf the concentrations of beta-cyfluthrin in the
test medium were taken from the control and frontesk concentrations at the beginning and at the
end of the test.

3. Statistical calculations

For EGo determination, a dose response relationship qligplayed as sigmoid, shaped over the
logarithm of the concentration) was modelled byliRrAnalysis after Finney fitted by an iterative
weighed linear regression according to the Maxintikelihood principle which allows computation
of EGsp and 95 % confidence limits for immobility ratespibssible.

[I. RESULTS AND DISCUSSION
A. FINDINGS

Based on nominal concentrations of beta-CyflutR@R5A G, the following E&; values for
immobilisation after 24 and 48 hours of static esqre were assessed.

probit analysis for data

ECso pg formulation/L

lower 95 % cl pg

upper 95 % clng

obtained after (nominally) formulation/L formulation/L
(nominally) (nominally)
24 hours 14.7 11.4 18.9
48 hours 2.90 1.12 7.53

Analytical data: The accompanying chemical analgéiseta-cyfluthrin in the freshly prepared test
solutions at start of each renewal interval rexetadeoveries between 87 % and 106 % (mean: 94 %)
of the corresponding nominal concentrations.

Due to the limited water solubility and stabilitf/lmeta-cyfluthrin under test conditions, the
corresponding concentrations of the aged testisakiait the end of each 24 hours exposure were
distinctly reduced (overall final mean: 52 %) ofmioal.

The mean recovery rate for the whole time of exposalculated by the RMS was 67.91 %.

No contaminations of beta-cyfluthrin were detegtesamples from untreated water control.

As the toxicity has to be attributed to the tedtedhulation as a whole, all results submitted kg th
report are related to nominal test concentratidriseoformulated product.

Reference item: For quality control of the breedtark, an acute non-GLP toxicity test was
performed separately in February 2010 using thereate substance®r.0;, p.a. grade (test
concentrations: 0.56, 0.75, 1.00, 1.33 and 1.7& )ng/

The 24 hour E€ of 0.73 mg/L, as determined in this test, meetsréimge defined by OECD 202 (0.6
mg/L - 2.1 mg/L).

B. OBSERVATIONS

No immobilities or other effects on behaviour ocedrin untreated control. The immobilisation
increases with increasing test concentration. At 8¢ formulation/L, all daphnids are immobilised
after 48 h.

The measured values for the physical chemical patensimet the required range and yielded no
deviation from guideline recommendations.
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Table B.9.3-1: Toxicity toDaphnia magna (based on nominal concentrations)
Nominal test Number of Number of immobile Number of immobile Daphnia after
concentration exposed Daphnia after 24 hours 48 hours
[no Daphnia per n % n %
formulation/L] replicate
Control 30 0 0.0 0 0.0
4.27 30 0 0.0 18 60.0
8.53 30 6 20.0 22 73.3
17.1 30 19 63.3 26 86.7
34.1 30 26 86.7 30 100
68.3 30 29 96.7 30 100
137 30 29 96.7 30 100
273 30 30 100 30 100

All validity criteria according to the OECD 202 veefulfilled, as no immobility of daphnids was
observed in control groups and dissolved oxygereotnation wag 3 mg/L in all test vessels.

Ill. CONCLUSIONS

The 48-h EGo for Daphnia magna exposed to beta-Cyfluthrin EC 25A G based on nomira
concentration was 2.9Gug formulation/L with a 95 % confidence interval of 1.12 to 7.53ug
formulation/L. This corresponds to EGso = 0.0806 pg as/L (nominal) and to E& = 0.0547 ug
as/L (mm).

KIIIA1 10.2.2.3

Author: Heimbach, F.

Title: Growth Inhibition of Green AlgaeScenedesmus subspicgthg FCR 4545
EC 025

Date: 20 July 1988

Doc ID: M-055550-01-1

Report no.: HBF/AL 44

Guidelines: ISO-Guideline ISO/DIS 8692 (Algal Growth Inhibitidrest) 1984 and
OECD Guideline No. 201 "OECD-Guideline for TestmfgChemicals",
"Alga, Growth Inhibition Test" (1984).

GLP: yes

Validity: valid

Deviations The study is valid according to the current OEZIID guideline

Test material: Bulldock EC 25 (FCR 4545, beta-cyfluthrin), as temt: 3.23 %, batch no. Fl. 054
according to 0004

Results: Bulldock EC 25 was tested at seven concentratmm .32 to 10 mg as/L. The &C
determined for the growth of the biomassG#n) after 72 hours was 3.06 mg as/L and after 96shour
2.86 mg as/L. The E@determined for the algal growth rate@ko) after 72 hours was 3.96 mg as/L
and after 96 hours 3.68 mg as/L.

The 'no-observed-effect-concentration' (NOEC) wasg as/L. The lowest concentration tested with
signs of toxicity was 1.8 mg as/L.

All calculations refer to nominal concentrations.
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Conclusions:
EbC50 (96 h) = 2.86 mg as/L; ErC50 (96 h) = 3.68 mg as/L, NOEC (96 h) = 1.0 mg/L

B.9.3.2Additional long-term and chronic toxicity studies on fish, aquatic invertebrates
and sediment dwelling organisms

KIlIA1 10.2.6/01

Author: Heimbach, F.

Title: Extended laboratory study on effects and recovery of a Daphnia magna
population in a water-sediment system after applicatias®Cyfluthrin EC
By |

Date: 7 June 1999

Doc ID: M-041214-01-1

Report no.: HBF/EDM 04

Guidelines: -

GLP: yes

Validity: Supplementary data

Guideline: No standard requirements

Test material: Cyfluthrin EC OS(Jjjjj . as content: 6.0 %, batch no. 233825429
Study Design:The effects of a 50 EC formulation were investigated with 14C-labelled cyfluthrin in
an extended test (29 days) with sediment under static conditions.

Results: After 48 hours of exposure, Based on the nominal initial concentrations the following EC
concentrations (48 hours) were found: an£6f 0.13 |g as/L, and an B of 0.34 |g as/L were
determined based on the nominal initial concentrations.

After 29 days, no effect on water flea populations had been observed at;

NOEC = 0.10 g as/L (nominal),

a slight decrease of the population with recovery without insertion of juveniles atga32Lu
(nominal).

Conclusion: supplementary data

KIlIA1 10.2.6/02

Author: Heimbach, F.
Title: Comparative toxicity of4C-Cyfluthrin EC 050 to Gammarus pulexwater
and in a water sediment system under static laboratory conditions

Date: 21 January 2000
Doc ID: M-020399-01-1
Report no.: HBF/SP 01-99
Edition no.: R-19104
Guidelines: -

GLP: yes

Validity: plausible (test system with water only used )
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Test material: [cyclopropyl+4C]Cyfluthrin (>98 % radiochemical purity) in EC [Jjjjlj formulation
(54.2 g/L)

Results: Gammarus pulewas tested in two systems under static conditions. Young field collected
animals were exposed either for 7 days (in a water/sediment system) or for 21 days (in water only).
In the water plus sediment test system no mortality higher than 30 % was observed at days 2 to 7 at
any concentration. Thus, an &Could not be calculated, but would be > 180 ng as/L (nominal initial
concentration). Related to the analysed initial concentrations thevB€of > 118 ng as/L.

In the test system with water only, the calculatedoE@lues were 84 ng as/L (nominal initial

concentration) on day 2, 61 ng as/L on day 4 ,43 ng as/L on day 7 and 21 ng as./L on day 21. Related
to analysed initial concentrations thesz€alues were 53 ng as/L on day 2, 35 ng as/L on day 4, 24

ng as/L on day 7 and 11 ng as/L on day 21. The NOEC (21d) based on adversely affected behaviour is
7.6 ng as/L based on analysed initial concentrations and 3.55 ng as/L based on analysed concentrations
at day 4.

Due to the insufficient analytics and increase in measured concentrations in water between 4 and 7
days, itis only possible to calculate mean concentrations based on the extrapolation from 4 days to 21
days of the measured values. Therefore, information about the concentrations after 4 days was used to
derive 21 days endpoints based on estimated geometric mean concentration.

NOEGaehawo(Zl d) = 103 ng/L
NOEG‘nortality(Zl d) = 661 ng/L

Beta-cyfluthrin (adjusted):
NOEGsehaviof21 d) = 0.43 ng/L
NOEGChorai(21 d) = 2.77 ng/L

Conclusion:
The study is considered plausible.

Results from the test system with water only were used to derive estimated mean measulgeNOEC

B.9.3.Further testing on aquatic organisms

KIIA1 10.2.2.1/3 (newly submitted with the dossier)

Author:

Title: Beta-cyfluthrin (Bulldock 025 EC). Toxicity to Rainbow trout
Oncorhynchus mykiss outdoor microcosms

Date: 14 December 2005

Doc ID:

Report no.: IRV 118/053116

Edition no.: R-19589

Guidelines: SETAC (1999). Guidance document on Higher Tier Aquatic Risk
IAssessment for Pesticides (HARAP)

GLP: yes

Validity: Supplementary data

Dates of experimental work: 19 April 2005 to 11 August 2005
Executive Summary
The purpose of the study was to determine the effects of two applications of beta-cyfluthrin on the
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rainbow trout Oncorhynchus mykigsinder realistic outdoor conditions. The study used shallow

(water depth 30 cm) static outdoor microcosms that were intended to represent a static or slow flowing
ditch. Beta-cyfluthrin (Bulldock 25 EC) was sprayed onto the water surface to mimic the spray drift
route of entry. Nominal concentrations in the water column were 0.31, 0.63, 1.25, 2.5¢bdta-u
cyfluthrin/L. The application dates were 27 June and 11 July, 2005.

Acceptability:

The study is considered as not appropriate to address the acute or long-term risk on fish. Test
organisms were too old to address adverse effects on earlier life stages of fish. They were also too big
at the start of the test (average weight 10.3 g versus 0,96 g in acute laboratory test) to address
appropriately the risk for fish, e.g. by testing effects on smaller fish as in acute laboratory tests. It is
thus used as additional information to assess the acute toxicity to fish.

The No Observed Effect Concentration (NOEC) was 1.25guas/L (nom) corresponding with

NOEC (4 d) = 0.169 pg/L. The LG was 5 g as/L (nom.) corresponding with LGo (4 d) = 0.366
Hg/L based on mean measured values.

I. MATERIALS AND METHODS
A. MATERIALS

1. Test material;

Test item: Bulldock 25 EC (beta-cyfluthrin)
Lot/Batch #: 60111178
Purity: 25.2 g/L (measured)

2. Vehicle and/or positive
control:

3. Test organisms:

Control: untreated

Species: Rainbow trout (Oncorhynchus mykiss)

Age: When received (5 May 2005) the mean wet weight and
fork length was 2.88 g and 6.3 cm respectively. 7 days
(9 June) before application fish weight had been
increased to average 10.3 g wet weight.

Source:

, N ,
Diet/Food: NutraTrout Fry ABO2 fish food

4. Environmental conditions:

Temperature: 14.40-19.91 °C
Dissolved oxygen: 5.86 — 13.86 mgeiL
pH: 7.16 —9.13

B: STUDY DESIGN AND METHODS

1. Test systems and design
The study was undertaken outd

during June-July 2005. The study was

conducted using fibreglass microcosms each 1.8 m long x 0.9 m wide x 0.6 m deep. Microcosms
contained sediment (upper 2.5 cm of natural lake sediment 4 % OC, on top of 10 cm of base clay
sediment) and overlying water to a depth of 30 cm (water volume 486 litres). Fourteen microcosms
were used (two for a preliminary analytical trial, and twelve for the main study). The microcosms for
the main study were numbered 22, 23 (controls) and 26 to 35. Emergent macrophytes (including Burr-
reedSpaganium erectunwere positioned on one side of each microcosm along the long axis. These



beta-cyfluthrin (Bulldock EC 25) -26 - 07.03.2017
Volume 3 — B.9 Ecotoxicology data and assessmeriskd for non-target species

macrophytes were in an area of approximately oine ¢ the width of each microcosm. Some
submerged macrophytes were also present. Temperatdrand dissolved oxygen were monitored
during the study.

Protection of test systems and fish: Approximasalyen days before the application of test material,
batches of ten fish were added to the microcoswitowing the addition of fish, nylon nets were
placed over the top of each microcosm to prevess &6 fish. A cover was placed over approximately
25 % of the area of the microcosm to provide shadérong sunlight. In addition, each microcosm
was protected by a sloping white corrugated perspeker to reduce heat transmission in strong
summer sunlight and prevent entry of water duriegvy rain. To prevent formation of anaerobic
conditions, which could have compromised healtbasttrol fish, each microcosm was gently aerated.
Fish were fed every day at 1 % of their wet-weight.

Application of test material, and water sampling:

The application dates were 27 June and 11 Julyg 200

Before the application of the test material, theezpshelter and netting were removed. Emergent
macrophytes were cut at the water surface to mgarspray interception and cuttings were removed.
Screens (1 m high) were erected around each mismoto prevent loss of test substance during
application. The solutions of the test materialevapplied using a spray lance fitted with a single
nozzle. The test material was evenly applied teetitere water surface. Spray solutions were sampled
for analysis (both before spraying, and from thezie). Depth integrated water samples (four, 500 ml
each) were collected from each microcosm and pdod¢al volume 2 litres). Aliquots (200 ml) were
taken and added to dichloromethane (50 ml) ancdusodhloride (20 g) in a polyethylene container.
Samples were analysed by GC-MS. Water samplestalega at 1, 2, 4 hours and 1, 2 days after each
application. Additional samples were taken from3heay as/L treatment level (4, 8, and 14 days after
each application). Sediment samples were takethéo2.5 and pg as/L test levels on day 14 and 28,
and analysed.

2. Observations

Microcosms were inspected for mortalities or visibbnormalities in fish directly after application
and at least at hourly intervals over the firsefiours after each application. In addition, miosws
were inspected at least three times each dayagfgication until the end of the study (28 daysmaft
the first application). Whenever severely affedisd were observed, they were placed in an open-top
stainless steel mesh cage (30 cm high, 40 cm déapmaesh size 5 mm) in the respective microcosm.
This was to allow closer observation of the fisd &mmake sure dead fish could be retrieved for
weighing. Fish that appeared to recover were retb&r®m the cage, and those that died were
removed and their wet-weight determined. At the enithe test, the fish in each microcosm were
removed, killed by immersion in an overdose of attatic, and their individual fork lengths and wet-
weights determined.

3. Statistical calculations

The Bartlett’s test was used to test for homoggméivariance over treatment groups. The test was
not significant at the 1 % level. A one-way anaysi covariance was therefore carried out on the
mean weight at Day 28. The mean body weight at{dayas included as a covariate in the analysis.
The covariate was not significant at the 10 % leseeho adjustment was made to the group means.
The treated groups were compared with the contmlgusing the Williams™ test for a monotonic
trend.

IIl. RESULTS AND DISCUSSION

Beta-cyfluthrin concentrations in spray solutioosthe 1st application ranged from 90 % to 99 % of
nominal and concentrations in spray-rates (solst&ampled from the spray nozzle) were 92 % to 107
% of nominal. Spray solutions for the 2nd appleatranged from 74 % to 86 % of nominal, and
spray-rates ranged from 83 % to 88 % of nominal.

Measured concentrations shortly after application
The following table gives the measured levels aékoyfluthrin in water column samples taken one
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hour after each application.

Table B.9.3-2: Concentrations of beta-cyfluthrin in water column at start (estimated) and
one hour after application (measured)
Nominal concentration | beta-Cyfluthrin [ ng/L]
(ng/L) First application (% nominal) Second application- 14 days after thefirst
application (% nominal)
measured at 1 hour after measured at 1 hour
application
0.31 0.310 (100) 0.211 (68)
0.31 0.297 (96) 0.297 (96)
0.63 0.623 (99) 0.493 (78)
0.63 0.584 (93) 0.383 (61)
1.25 1.199 (96) 0.851 (68)
1.25 1.043 (83) 0.678 (54)
2.5 2.393 (96) 1.628 (65)
2.5 2.049 (82) 1.235 (49)
5.0 4.477 (90) 2.956 (59)
5.0 4,762 (95) 2.699 (54)

Measured concentrations of beta-cyfluthrin one hour afterstapdication ranged from 82 % to 100
% of nominal. After the Rapplication, measured concentrations ranged from 49 % to 96 % of
nominal one hour after application.

Measured concentrations following the 1st application are close to nominal.

For the 2nd application, most measurements were clearly below the nominal concentrations. In case of
the three highest test concentrations, approx. the half of nominal concentrations was measured.
Although microcosms represent a complex exposure matrix in which highly sorptive substances such
as beta-cyfluthrin are likely to dissipate rapidly from the water column, the difference between the
measured concentration after the first and after the second application isn't comprehensible. Mistakes
during the second application process can't be excluded.

The geometric mean of measured concentrations during the first four days after the first application of
5 ug as/L was calculated below Table B.9.3-3 to compare thefiloth this study with the L&

determined in the laboratory study with rainbow tr{jjjjjll . 2006; please refer to Volume_3CA_B-
9.3.1).

Table B.9.3-3: The calculation of the mean measured concentration (4 d) after the first
application of the highest test concentration — 5 ug as/L (nom)
time measured concentration (ug/L)
0d 4.6195
1d 0.3585
2d 0.1285
4d 0.0845
Geometric meat] 0.366

Dissipation from the water column, after the first and second applications, was calculated using simple
first-order kinetics and is given in Table B.9.3-4 below.



beta-cyfluthrin (Bulldock EC 25) -28 - 07.03.2017
Volume 3 — B.9 Ecotoxicology data and assessmeriskd for non-target species

Table B.9.3-4: Concentrations of beta-cyfluthrin inwater column at start (estimated) and
one hour after application (measured)
Nominal concentration DTso diss(hours)
(ng/l)
First application | Second application (after 14 days
0.31 9.3 2.2
0.31 3.1 1.7
0.63 6.5 1.6
0.63 7.1 2.1
1.25 2.9 2.0
1.25 3.9 3.1
2.5 3.7 2.4
2.5 55 5.1
5.0 4.7 2.9
5.0 5.7 3.3

Levels of beta-cyfluthrin in sediment

Beta-cyfluthrin was only found at low levels (<LOQ@Q1 mg/kg) in one sample taken from
Microcosm 32 treated at the nominal g8l on Day 28, and in three samples taken from odgigsms
treated at mg/L (Microcosm 34 Days 14 and 28 and Microcosm3&y 14).

Effects on fish

At concentrations of 0.31, 0.63 and 1i#phas/L (hominal), no effects on fish were obsen&ame
sublethal effects were only observed atjiyas/L between 1.5 and 3 hours after the firstieapbn,
but not thereafter and also not after the secopticgpion. At 5ug as/L, the highest concentration
tested, severe sublethal effects were seen stani@dpour after the first application or 2.5 haalfter
the second application. Mortality (50 % after thietfapplication) was seen in the highest
concentration tested atg as/L, but in none of the other concentrations.

Table B.9.3-5: Mesocosm with fish - sublethal effesand mortality

Test concentration f1g as/L) Observed effects

0.31, 0.63, 1.25 No effects

2.5 Lrappln: Mild sub-lethal effects* in max 20 % of fishany one time point
during first 3 h. Followed by recovery. No effefitsm 3.5 h after appln
onwards.
2ndappln: No effects.***

5.0 kiappln: Severe sub-lethal effects** in max 70 %ishfat any one time
point. Some recover0 % mortality.
2ndappln: Severe sub-lethal** effects in 1 fish, widtovery***

* Mild symptoms were one or more of the followirwimming close to surface, swimming in open wateayafrom
macrophytes for prolonged periods, loss of co-atilim being unable to maintain position in watergomlonged

periods.
** Severe symptoms included one or more of theofelhg: Loss or orientation (swimming upside downgbort periods),

hyperventilation, coughing, rolling over.
***Recovery of the active substance 1 hour aftegplaation deviated clearly from expected nomindlres.

[IIl. CONCLUSIONS

The No Observed Effect Concentration (NOEC) wa$ fidas/L (hom) corresponding with
NOEC (4 d) = 0.169 pg/L (mean measured).

The LCso was 5pg as/L (nom.) corresponding with LG (4 d) = 0.366 pg/L based on mean
measured values.

The study is neither appropriate to overwrite that@ toxicity endpoints derived from the laboratory
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studies nor to address the long-term toxicity fish.
Reasoning:

1. Requirements for higher-tier studies

The fish-microcosm —study cannot be considered as tier llI-tier study, since it neither considers inter-
species interactions as only one fish species was tested, nor intra-species interactions as fish were fed
according to their number and weight, excluding thus competition for food. Thus, this study is techni-
cally equivalent to a fish prolonged toxicity test OECD 204 but performed under more realistic condi-
tions (sediment, litter, macrophytes etc), although excluding natural light since it was performed in-
door with changed, more realistic surroundings.

2. Fish length and weight — strong deviations from the guideline OECD 204

For recommendations concerning test species, the guideline OECD 204 refers to the guideline for
acute toxicity OECD 203. According to this, the recommended total fish length is 5.0 + 1.0 cm.
In the available acute toxicity tests with O. mykikese recommendations are met:

Study Endpoint fish length fish weight
1994; | LCso (96 h, flow-through)| 4.7 cm 0,96 g
flow-through, KIIA =0.068 pg as/L
8.2.1/02 NOEC (96 h, flow-
through) < 0.039ug
as/L.
1988;flow- LC50 (96h, flow- 5.94 £ 0.59 cm 226+0.77¢g

through, KIIA 8.2.1/01 | through) = 0.089 pg as/L
NOEC(96h, flow-
through) = 0.053 g as/L
2006; LCso (96 h, static) 5.7 cm 2349
static; KIIA 8.2.1/07 = 0.359ug as/L (mm)
NOEC(96 h, static) =
0.068ug as/L (mm)

However, the weight of test organisms used in the “microcosm” fish || | j I 2005;

KIlIA1 10.2.2.1/3) was 10.3 g and was thus about 4 to 10 times higher than in the acute laboratory
studies || I 1°°4; flow-through, KIIA 8.2.1/0J ]l  1988; flow-through, KIIA
8.2.1/01 | 006; static; KIIA 8.2.1/07). In regard to the recommended length, the two
latter studies are already in the upper range of the guideline’s recommendation. Consequently, test
fishes with a weight of 10.3 g clearly fail the recommendation concerning acute as well as prolonged
toxicity testing.

3. Differences in the sensitivity of smaller fish and earlier life stages

3.1. A slightly higher sensitivity to smaller test organisms in terms of mortality is observed when
comparing both acute toxicity flow-through te 1994; flow-through, KIA
8.2.1/02 an{lll  1988; flow-through, KIIA 8.2.1/01) (i.e. 96h LC 50 of 0.068 ug/L , mean length
of 4,7 cm versus 96h LC 50 of 0.089 ug/L ,mean length of 5,9 cm).
3.2. The endpoint determining the RAGic isnis derived from the ELS -study with O. myk{jjij

1985; KIIA 8.2.4). In this study, strong effects on the number of early swim ups (reduction
of 90 %) and on total survival of juvenile test organisms (100 % mortality) were observed at the high-
est test concentration (0.16 pg Cyfluthrin/L mm). Strong effects on the total survival of juvenile test
organisms (48 % mortality at 0.0848 pg/L and 34 % at 0.0318 pg/L; fish weight at the test end in con-
trol group was 435 mg) were measured at concentrations as low as 0.0318 pg/L (mm). Pronounced
effects (reduced by 40 %) on the mean body weight were observed at even lower concentration: at
0.0177 pg/L (mm)Thus, it cannot be excluded that toxic effects are mainly attributed to the expo-
sure of fish embryos (fish eggs) within the hatching stage. The molecular weight of Cyfluthrin —
Isomers is low enough (434.29) to penetrate the fish egg. Furthermore, the metabolism of detoxifica-
tion is not developed yet or significantly slower than in more developed juvenile or adult fish. Consid-
ering the comparatively high potential of Cyfluthrin for bioaccumulation (especially absorption), it can
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be assumed that the substances accumulates in the fish egg. Analytical measurements of Cyfluthrin

concentrations in the tissues of the test organisms in the FLC study support this ass|jjjjih (

I 1990:KIIA 8.2.5). Concentrations of 16 — 21 ug as Cyfluthrin /kg egg tissue were found.

Consequently, hatched fish might be already affected by sublethal stress although they were not re-

duced in their number. Due to these disturbances, the total number of swim up larvae is strongly re-

duced at the highest test concentration of 0.16 g Cyfluthrin/L. At lower concentrations, these effects

manifest in terms of total survival and body weight. At the second lowest measured test concentration

of 0.017 pg/L, total survival was not affected, but the mean final body weight of the fish remained

significantly reduced compared to the controls (i.e. 262 mg versus 435 mg ).

The final body weight in the control group of the ELS- study was 0.435 mg/L and thus, 23 times lower

than in the submitted “microcosm” stu (] 2005; KIllA1 10.2.2.1/3)

3.3. Effects on early life stages of fish were also observed in the FLC study with P.pr{(
1990;KIIA 8.2.5). Significant effects on F1 —egg hatchability were observed at 0.29 ug/L.

Furthermore, the FO and F1 post hatch survival was significantly reduced at day 7 — day 60 post hatch

(58 % survival) and day 60 — day 120d post hatch (80 % survival), whereas no adverse effects on sur-

vival were observed at later test periods (with fish at older life stages) when exposed to 0.29 pg/L.

Thus, younger life stages are obviously more sensitive than older life stages.

This conclusion is also in accordance with results determined in a FLC study testing the toxicity of the

pyrethroid lambda-Cyhalothrin to P.prome (1990); please refer to RAR December

2013; B.9.2.2.3). In this study effects on the F1 hatchability were found at the highest test concentra-

tion. Survival of 28 d and 56 d old FO larvae was reduced at the highest test concentration, survival of

28 d and 56 d old F1 larvae was even reduced at the second highest test concentration. In contrast, no

effects on survivability were found in adult fish (150 — 300d old organisms).

Endpoints determined from FLC study with Cyfluth 1990;KIIA 8.2.5) are high-

er than endpoints from the ELS stu| | I 1985; KIIA 8.2.4). This is attributed to a gener-

ally higher sensitivity of @nykiss compared to P. promelkasbeta-Cyfluthrin, i.e. 3.3 times more

sensitive in terms of acute effects on mortality, as supported by the following data from acute labora-

tory tests (performed with a comparable test design):

P. promelagLCso =1.18 pg/L; mm, static laboratory test; KIIA 8.2.1/10)

0. mykisqLCs0=0.359 pg/L; mm, static laboratory test; KIIA 8.2.1/07)

In terms of chronic effects, the lower sensitivity can be concluded when directly comparing effect
thresholds in the FLC-test (with P. prome!|| ||} ] Il 1°90:KIIA 8.2.5) and ELS-test (with

O. mykiss| I 1°85; KIIA 8.2.4)):

The NOEC determined in the FLC study is 0.14 pg/L. Neither effects on mortality of adult fish, nor
effects on hatchability, the survival of juvenile life stages and growth were observed at this concentra-
tion. As this no effect concentration is almost equivalent with the highest test concentration in the ELS
tests with rainbow trout causing 90 % reduction of swim ups and 100 % total mortality, a higher sensi-
tivity of O.mykisscompared to P. promelas can be concluded.

The information is thus used as additional information to assess the acute toxicity to fish.

Microcosm studies

KIlIA1 10.2.3/03

Author: Heimbach, F.

Beta Biological effects and fate of Cyfluthrin EC 050 in outdoor microcosm
ponds

Date: 15 March 2000

Doc ID:

Report no.: HBF/BT 02

Edition no.: M-029184-01-1 (R-19090a)
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Guidelines: OECD Guidance Document “Freshwater Lentic Field§eguly 1996
(Draft) andGuidance Document on Testing ProcedimreBesticides in
Freshwater Microcosms (SETAC-Europe Workshop, Mdfvked, UK,

July 1991)
GLP: yes
Validity: Plausible, used to derive the tier 3 RAC (inverabs)

This study (Heimbach 2000) was evaluated and aedeptthe previous EU review under Directive
91/414/EEC [for detailed documentation please refe@ddendum 1 (07 May 2002) to the DAR
(1996)]. The endpoint for risk assessment was ©bgerved Ecologically Adverse Effect
Concentration (NOEAEC) of 50 ng as/L justified b tfact that no ecological adverse effects occured
at concentrations below 50 ng as/L. The effecteasl at 50 ng as./L were restricted to three sgeci
only. Effects at 10 ng/L were a temporary reductibemerged numbers of Chaoboridae, which
recovered. This NOEAEC of 50 ng as/L was usedmhbnation with an Uncertainty Factor (or
Assessment Factor AF) of 2, to derive an Ecolobicatceptable Concentration (EAC) of 25 ng as/L.

However, this study was assessed by UBA (evalu24dd1/06) and a NOEAEC of 10 ng/L based on
the recovery in terms of occurrence of emergendéghabboridaewhich was defined as most relevant
endpoint. An AF of 4 was associated to this endpoilerive a RAC of 2.5 ng cyfluthrin/L.

When re-evaluated according to the recommendagbtise aquatic GD (EFSA 2014), it is proposed
to derive both an ERO-RAC considering the recowdrg population of a sensitive species as in the
previous evaluation of UBA, and also an ETO-RACSsidaring only negligible effects (based on a
NOEC) (and not the recovery) on the populatiorhefrnost relevant species.

In this re-evaluation, the ERO Option is thus gethe basis of the NOEAEC of 10 ng cyfluthrin /L as
previously proposed in the UBA evaluation, leadimgn ERO-RAC of 2.5 ng cyfluthrin /L, equiva-
lent to 1.05 ng beta-cyfluthrin/L. However it shdlde noted that at this concentration of 10 ndik, t
cumulated number of emerged individuals at thedafride experiment is significantly decreased com-
pared to the control, highlighting the fact thaplgpng the ERO-RAC may not ensure a sufficient
protection in terms of the sustainability of thepplation at risk.

The ETO-Option is set on the basis of the NOEQefrhost sensitive endpoint which is the emer-
gence ofChaoborus but for this endpoint a NOEC can not be diredyived since strong effects
occur at the lowest concentration tested, i.eOatdlL which can thus also not be considered as a
LOEC. Indeed, there is negligible or no emergeriter &reatments until day 49 in all concentrations.
By contrast, in controls adult Chaoboridae emeigegignificant numbers from day 14. Therefore a 5
weeks delay in emergence is considered as relématite population of adults and for subsequent
generations and thus for the sustainability ofgbpulation. To establish the ETO-RAC, a NOEC
value < 10 ng/L has to be extrapolated.

As the concentrations tested differ of a factat &, unlikely that the NOEC would correspond to
only one concentration below the lowest tested Grdy 2 ng/L), since information on emergence of
Chaoborus from another outdoor study (Jenkins, PSidw that there is a factor of 10 between the
concentrations eliciting non detectable effectsubstantial effects (i.e. ca 56 %) in terms of clan

ed emergence, over 14 days after a single treatimeziment of a late instar larvae or pupae. As the
individuals are exposed at an earlier stage irstietty of in Heimbach 2000 (mean time to emergence
for control individuals is 47 days after exposutay( 0) versus 1.34 days in Jenkins, (2014), isis a
sumed that they are more sensitive. Therefore thEGIwas calculated on the basis of a factor of 20
below the lowest concentration tested, i.e. a fabofor extrapolating from substantial effectstay-
ligible effects and an additional factor 2 to aauifor a higher sensitivity of an earlier life séad his

is equivalent to a NOEC of 0.54 ng Cyfluthrin/L.&’lNOEC is then associated to a standard AF of 2
(AF of 2 to 3 is recommended in the aquatic GD (ER814)) to derive an ETO-RAC. The ETO-
RAC of 0.25 ng cyfluthrin/L is equivalent to an EFRAC of 0.105 ng beta-cyfluthrin/L).

ETO-RAC is 0.105 ng beta-cyfluthrin/L
ERO-RAC is 1.05 ng beta-cyfluthrin/L
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Applying the ETO-RAC is recommended since the ER&ERnay not provide a sufficient protection

level in terms of the sustainability of the popidatat risk.

KIlIAl1 10.2.3/04

Author: Hommen, U.; Heimbach, F

Title Evaluation of an outdoor microcosm study on Cyilutlfreport no. HBF/B
02 of March 15, 2000) for an aquatic risk assessmen

Date: 28 April 2000

Doc ID:

Report no.: HBF/BT 02a

Edition no.: M-032767-01-1 (R-19090b)

Guidelines: -

GLP: -

Validity: -

The Evaluation of the microcosm study (HeimbachQ2®QIIA 10.2.3/09) by Hommen & Heimbach
(2000) is documented in detail in addendum 1 (Oy R202) to the DAR (1996) of the initial
inclusion of beta-cyfluthrin into Annex |.

As the microcosm study by Heimbach (2000/ KIIIAZ8/09) has been re-evaluated by the RMS

(please refer to KIIA 10.2.3/09), the evaluationHlymmen and Heimbach (2000) is not summarised

here.

KIIIA1 10.2.3/05 (newly submitted with the dossier)

Author: Jenkins, W.R.

Title Beta-cyfluthrin (Bulldock 25 EC): toxicity to Asellus, Crangonyx,
Chaoborus and Cloeon in outdoor microcosms

Date: 02 December 2014

Doc ID:

Report no.: JDV0118

Edition no.: R-34676

Guidelines: -

GLP: yes

Validity: Additional information deriving the RAC (aquatiovertebrates)

This study was performed to assess the potentdical effects of the insecticide beta-cyfluthrin
(Bulldock 25EC) on the abundance of populationas#llus, CrangonyyCloeonandChaoborusn
outdoor freshwater microcosms (30 cm deep) anéitiergence of adutloeonandChaoborus.

The aims were to derive a No Observed Effect Canaton (NOEC) and to provide information on
the fate of beta-cyfluthrin in aquatic systems. fherocosms are intended to represent edge-of-field
ditch systems and the study design included theptisncoverage of each microcosm by a walk-in
enclosure formed of insect- proof netting. HendlesraergingCloeonandChaoborusadults have

been caught and enumerated in this study.

Methodology

Microcosms were established in January 2013; eactpdsed a layer of clay base sediment and an
overlying layer of lake sediment and water adjustea depth of approximately 30 cm (nominal
volume 486 Litres).

In February 2014 emergent macrophyte growth in @sichocosm was adjusted to give an area along
one edge occupying approximately 30 % of the wadtbach microcosm and twenty four microcosms
were stocked with populations Atellus, Crangonyx, Cloeon and Chaobocollected either from

the untreated central reservoirs of microcosmitaslor from field sites, for a preliminary triahd

the main study. Qualitative and quantitative assesss of the numbers of invertebrates in
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microcosms selected for the main study were madenambers adjusted, either by additional
collections or by exchanging colonisation sampliersrder to improve the similarity between
populations.

A preliminary trial was conducted to assess the application, waterlgsegmd analytical
methodology. Beta-cyfluthrin was applied as an agselilution of the formulation Bulldock 25EC.

In themain study, the numbers oAsellusandCrangonyxandCloeonnymphs (i.e. larvae) were
assessed on two occasions before the applicatibatafcyfluthrin.

Invertebrates in each microcosm were sampled wgiogolonisation samplers containing leaves
(predominantly AlderAlnus glutinosaplaced on the sediment, two floating samplerdaioimg
Elodeaand two Hester-Dendy samplers which were attaahdlukt walls in the area of macrophyte
growth. Any invertebrates that were potential ptedaof the taxa of interest were removed and
placed into a microcosm that was independent ofrthie study.

Chaoborudarvae typically float motionless in the water aolu awaiting their zooplankton prey.
These larvae (combined count of larvae and pupaed assessed-situ by counting those seen above
white discs (616 cm2) and a white tray (1584 cm&ged on the sediment surface, at approximately
weekly intervals

Beta-cyfluthrin was sprayed onto the water-surtaggive nominal concentrations of 0.5, 1.6, 5, 16
and 50 ng as/L on two occasions at 2 weeks int¢évahd 20 May 2014). Each treatment was applied
to three microcosms except the highest, which \pa$iedd to two microcosms. The control group
comprised four untreated microcosms. In additi@atryfluthrin was also applied to single
microcosms containing stocks of leaves iatleaat each of the nominal concentrations employed in
the main study. This provided a source of pre-e@ataterial for replenishing the leaffiodea
substrate in the colonisation samplers in the rstidy.

The numbers ofloeonnymphs in floatingzlodeacolonisers were assessed in the week after the firs
application of beta-cyfluthrin and subsequentlg, tumbers oAsellusandCrangonyxandCloeon
nymphs were assessed at three-weekly intervalsibiegiin the week after the second application.
Any invertebrates that were potential predatorsswemoved and transferred to a microcosm that was
independent of the main study. The numberSlidoborudarvae in the water column were assessed
at approximately weekly or twice-weekly intervals

Emerging insects (except caddis, damselflies aagahflies which were not included in the analysis
and were released from the enclosures) were cetlezdch week 3 times per week using a vacuum
sampler and were preserved in 70 % alcohol forexqyueEnt identification and enumeratiémsects

were also trapped on four sticky traps placed ahemclosure until their use was discontinued on 9
July 2014. Sticky traps were replaced each weelcamdred with plastic film for storage and
subsequent identification and enumeration.

Results

Main Study

Measured levels of beta-cyfluthrin one hour after first and second applications (2 weeks later)
expressed as % of nominal were between 80 and 12Bi@¢hus expressed in nominal concentrations.
Beta-cyfluthrin dissipated from the water columrean estimates of DT50 and DT90 calculated from
measured levels at 16 and 50 ng as/L were 3.8[22ubth respectively after the first application and
1.1h and 9.9h after the second.

Asellus

Minimum Detectable Differences for abundance (MDD@alere <70 % of the backtransformed mean
at each treatment level on each sampling occa8ids0 ng as/L, the mean count in the 1st post-
application sampling (Day 21 i.e., 21 days aftérapplication, 7 days after 2nd application) was
statistically significantly lower than the contrdhere were no statistically significant differeace

from the control for later time points or lowerdtment levels.

The LOEC and NOEC for Asellus aquaticus were 50 and 16 ng as/L, respectively. The response
at 50 ng as/L can be allocated to Effect Class 2€[3Jong et al, 2008).
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Crangonyx

The numbers ofrangonyxat 50 ng as/L (where the MDDabus ranged from 621t86 ) were
statistically significantly lower than the cont{pk0.001) on every sampling occasion after the
applications. At 16 ng as/L, numbers were staafificsignificantly lower than controls (p<0.05) on
Days 21 and 63 and at this treatment level, thee@se in numbers seen in the control on Day 21 was
absent. There were no statistically significantedénces from the control at lower concentrations.
The LOEC and NOEC for Crangonyx pseudograciliswas 16 and 5 ng as/L,

respectively. The response at 16 and 50 ng as/L che allocated to Effect Class 5B (De Jong et

al, 2008).

Cloeon

Before the 1st application, numbers of sampled manyfmphs fell as adults emerged. Subsequently
the colonisers seemed to underestimate the totabauof larvae present, as many more adults
emerged than were enumerated as larvae in rec@nbps counts.

Because of this, counts of nymphs after applicagi@nonly regarded as indicative, although they do
suggest a lack of effects at 50 ng as/L.

There was high degree of variability in the numlmradultCloeon dipetrunthat emerged from
control and treated microcosms. Calculated MDDatere predominantly 100 % on the first two
sampling occasions after 1st application and betw@&% and 100 % when emergence was at its
peak. Nevertheless, there appeared to be no treatalated adverse effects since the highest total
counts of adults in treatment groups (323, 416, 238 and 223 at 0.5, 1.6, 5, 16 and 50 ng as/L
respectively) all exceed the highest count in th&rol group.

Based on adult emergence, the NOEC fdZloeon was 50 ng as/LThe result at 50 ng as/L can be
allocated to Effect Class 1 (De Jong et al, 2008).

Chaoborus

Counts ofChaoborudarvae were substantially reduced after the 1slicgion at 16 and 50 ng as/L.

In the controls, adult emergence started beford $happlication. Hence, by the time of this 1
application larval counts were reduced. Nevertiselg®e actual numbers of larvae and pupae present
were sufficient to give a mean adult emergence2d er microcosm in the control during the first
week after the 1st application. The reduced lacwahts mean that these data can only be regarded as
indicative. The larval counts suggest a lack oé&ffit 0.5 and 1.6 ng as/L.

Three species afhaoborusmerged as adults from microcosms, the most abtfiarhich was
Chaoborus obscuripe¥alues of the Minimum Detectable Difference eauadance (MDDabu) for

the total number o€haoborughat emerged ranged between 56 and 80 % on Days&hd 22 and
between 85 and 90 % on Day 29 towards the endeddrtiergence period. MDDabu values for
Chaoborus obscuripesere less variable and ranged between 64 % and §17 Pays 8, 15 and 22

and between 88 % and 93 % on day 29.

The total numbers of emerg&aoborusandChaoborus obscuripasere statistically significantly
lower than controls at 16 and 50 ng as/L on Dayb822 and 29. At 5 ng as/L, the total number that
emerged was statistically significantly lower ony®&, 22 and 29 and the number<bioborus
obscuripesvas significantly lower on Day 8. At the nominab hg as/L, the total numbers that
emerged were statistically significantly lower oayd 22 and 29. Although Days 22 and 29 were near
the end of the emergence period the preceding s@lsw suggested an effect.

The LOEC and NOEC fa€haoborusvere 1.6 and 0.5 ng as/L, respectively. The regmas1.6 ng
as/L and above should be allocated to Effect Clag¥e Jong et al, 2008) because the enclosures
prevented the possibility of recovery by immigratio

Conclusions

The abundant populations established, and methggelmployed (including total enumeration of
emerged adulhaoborusandCloeor), enabled quantitative assessment of effects efoilr sensitive
taxa studied.

The NOEC's for beta-cyfluthrin (two applicationsaal4 day interval) were concluded to be:
Asellus aquaticus 16 ng as/L

Crangonyx pseudogracilisb ng as/L
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Cloeon dipterum- 50 ng as/L
Chaoborusspp. — 0.5 ng as/L

Evaluation by the RMS and Conclusion:

Ecotoxicological effects

The study shows th&haoborus spjs the most sensitive of the few species testeldeamergence is
the most sensitive endpoint. Indeed this endpsiaffected at 1.6 ng beta-cyf./L which thus debvar
NOEC of 0.5 ng beta-cyf./L .

The authors of the study derive a safe concentrétioChaoborusof 50 ng/L (100 x above the
NOEC), asChaoboruscan quickly recover by recolonisation throughrityi Therefore, they conclude
that it is better to take a NOEC on another specieson the amphipod€(angonyx)a species with

a NOEC of 5 ng/L, to derive an EAC (i.e. 2,5 ng/L).

The fact that the risk based @haoboruswvould cover for tested species that may have dasisen-
sitivity and a lower potential for recovery - ithe surrogate species concept - is not appropyiatel
taken into account. However, it could be argued nioeother species in the field do present such a
high sensitivity. But another type of limitationttgat considering external recovery as sufficient f
ensuring recovery of the population largely depesrtthe agricultural landscape in particular of the
spatial vicinity of other undisturbed populatiofsirthermoreChaoborus spn Central Europe is an
univoltine species and this may thus entail therasovery of such populations.

In the view of these results, the RMS considersafdOEC should be based on the emergence of
Chaoborusspp. However there are several concerns in thiysiThey are the followings:

Shortcoming 1: A large proportion of th€haoborusndividuals emerged before th& éxposure

(mean time to emergence for control individuals Wzl days). This means that at the time of expo-
sure, the remaining individuals were either atta ilastar stage or at the pupae stage. It is vinehivia

that the (i) earlier larval stages are the mossitiga and (ii) that pupae do not feed and haveruoet-
abolic activity. As a result, it can be stated tihat contamination is occurring at a stageGhaobo-
rusis the least sensitive. Such aspects of varionsithaty are not included in the default AF of 2¢3
apply on the most relevant endpoint of a mesocasmecommended in the aquatic GD (EFSA 2013).
Micro- and mesocosm studies should be typicallygoered with sensitive populations (i.e. preferably
either with young individuals or whenever relevetith mixed populations (i.e. containing eggs, lar-
vae of different stages, pupae)) to have a goolliatian of the risk for the population of conceln.

the mesocosm study of Heimbach 2000 on cyflutlthia treatment was applied earlier in comparison
with the timing of emergence in control ponds coregéo present study, performed in limited size
microcosm mean time to emergence for control inldigls was 47 days versus 1.34 days). As a result
of these observations, can be stated that the N@gQGunger larval stages @haoboruswvould cer-
tainly be lower than 0.5 ng/L, although the vagatof sensitivity of different larval instars of
Chaoborugowards beta-cyfluthrin is not known. This stuahables to state that NOEC < 0.5 ng beta-
Cyfluthrin/L.

Shortcoming 2: A large proportion of th€haoborusndividuals emerged before th& éxposure

(mean time to emergence for control individuals Wagl days). Thus the number of adults emerged
is very low at time of the"™ exposure (day 14). This is mentioned in the refiorthe controls, adult
emergence started before the 1st application. Héycthe time of this application larval counts wer
reduced “. Therefore, it is difficult to demonstatatistically significant effects at low concexitvns
under such conditions. Furthermore, there is pbshkilgher variability between replicates towards th
end of this emergence process than at the beginning

Uncertainties related to the exposure Ghaoborudn test system: The authors reportpage 17 "
Chaoboruswvas the most sensitive of all the exposed orgasiSiis is probably due to a combination
of extreme high sensitivity and the tendency ofl#neae and pupae to float near the water surface.
The latter means that high exposure to a spraycaipin made onto the water surface is likely (in
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both studies the test item was sprayed onto the water surface)”. This is not necessarily true since
Chaoborus - at least some species - are close to the bottom during the day and come at the surface at
night (see Haney et al 1990 cited by Rahel and Nutzman, 1884pborudarvae undergo extensive

dial vertical migrations in lakes with fish spending daylight hours near tor within bottom sediments

and migrating to surface waters to feed on small zoopK after sunset”). They can also occurr in deep
anoxic waters to avoid predators. In the case of this microcosm study, the treatment takes place in the
day (see pictures) and thus if a dial migration occurs, then the larvae would be less exposed than other
species. However under the artificial conditions (i.e. ponds relatively shallow (depth of 30 cm),
absence of predators), it remains questionable if Chaolmdierently exposed than other species.
Therefore it is concluded that the exposure of Chaohisrtepresentative of those from other species.

Conclusion

The study shows that among the different populations tested - Asellus, Crargloepnand
Chaoborusin outdoor freshwater microcosms treated with beta-cyfluthrin, Chaolmthe most
sensitive organism tested, especially when considering emergence. The UBA analysis of data on
emergence of Chaoborled to a NOEC below 0,5 ng beta-cyfluthrin/L. An accurate value can not be
derived.

Additional pond studies reviewed for Annex | listing of beta-cyfluthrin, but not considered relevant for
approval renewal.
An overview of the previous studies is given below.

KIlIA1 10.2.3/06

Author:
Baythroid - Pond study
Date: 30 June 1986
Doc ID: M-059891-01-1
Report no.: F-867962
Guidelines: -
GLP: yes
Validity: not applicable

Dates of experimental work: 16 August 1985 to 11 December 1985

This study was not considered acceptable for the derivation of the tier 3 RAC (invertebrates) as ponds
included fish.

KIIIA1 10.2.3/01

Author: Heimbach, F.
Biological effects and fate of FCR 4545 EC 025 (Bulldock) in experimental
ponds

Date: 21 December 1989

Doc ID: M-059813-01-1

Report no.: HBF/VT 01

Guidelines: -

GLP: yes

Validity: not applicable

This documented in the DAR (1996) of the initial inclusion of beta-cyfluthrin into Annex I.

It is not considered acceptable for the derivation of the tier 3 RAC (invertebrates) as ponds included
fish.
Furthermore the study has several shortcomings:
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* predominantly low population densities at the tmh@pplication
« insufficient analytics
* no NOEC derivable due to strong, long-lasting ¢ffemn numerous species

Guideline: Not available

Deviations: Not applicable
Dates of experimental work:16 May 1988 to 06 September 1988

KIIIA1 10.2.3/02

Author: Heimbach, F.

Beta Biological effects and fate of FCR 4545 EC 025 (8ntk) in artificial
ponds

Date: 12 December 1990

Doc ID: M-059808-01-1

Report no.: HBF/MT 01,

Guidelines: -

GLP: yes

Validity: not applicable

This documented in the DAR (1996) of the initiatlusion of beta-cyfluthrin into Annex I.
This study was not considered acceptable for thieaten of the tier 3 RAC (invertebrates) as it
included fish in the ponds.

B.9.4Risk assessment for aquatic organisms

B.9.4.1Approaches and endpoints used for risk assessmeior faquatic organisms

The approaches used to examine the potential fis&ta-cyfluthrin formulation Bulldock EC 25 to
aquatic organisms followed recommendations givenatig Guidance Document (EFSA , 2013). The
risk assessment followed a tiered approach. Iffitsietier, estimations of exposure are refine@din
step-wise approach

In the higher tier (tier 2), the RAC for fish acugederived by using the SSD approach (please tefer
Volume 1,Section 2.9.3.1). The higher tier RA@1(8) for aquatic invertebrates is based on an
overall assessment taking all valid laboratory issids well as the microcosm studies Heimbach
(2000) and Jenkins (2014) into account (please teféolume,1 section 2.9.3.2).

The ecotoxicological endpoints used by the RM3duter tier risk assessment are shown in the table
below. The rationale for selection of values isspraged in in Volume 1 section 2..9.3 and the
evaluation of individual studies in volume_3CA_B9.
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Table B.9.4-1.: Endpoints used by the RMS for the lower tier acute and long term aquatic
risk assessment of Bulldock EC 25
Group/Species Test substance Time- End Toxicity (ug/L) | Reference
scale/test point
design
Laboratory tests
Fish
Oncorynchus Beta-cyfluthrin | 96 h/ flow- LCso 0.068 KI1A8.2.1/02
mykiss trough (mm) 103231
1994
M-056053-01-1
R-19086
Oncorynchus FPB - acid 96 h/static LGo 4060 (hom) KIIA 8.2.1/13
mykiss (metabolite) EBFRLO03
2010
M-364414-01-1
R-27962
Oncorynchus DCVA 96 h/static LGo >14700 KIIA8.2.1/05
mykiss (metabolite) (nom) 515
1984
M-034724-01-1
R-19097
Oncorynchus FPB — aldehyd | 96 h/static LGo 792 KIIA8.2.1/06
mykiss (metabolite) 502
1984
M-034806-01-1
R-19096
Oncorynchus Bulldock 25 EC| 96 h/ flow- LCso 0.08 (as) KIlIAL 10.2.2.1
myKkiss through 1989
Oncorynchus Cyfluthrin 58 d ELS/ NOEC 0.01 (mm) KIIA8.2.4
mykiss Beta-cyfluthrin | flow-through NOEC 0.0042 (mm)* 683
adjustment 1985
M-008695-01-1
R-19088
Aquatic invertebrates
Hyalella aztec&) | Cyfluthrin 96 h / flow- ECso 0.00055 KIIA 8.3.1.3/04
through M-458228-01-1
Beta-cyfluthrin 0.000231* Bradley, 2013
adjustment
Daphnia magna | Beta-cyfluthrin | 48 h/static- ECso 0.105 (mm) KIIA 8.3.1.1/03
renewal D58707
Kimmel, 2014a
M-481046
Gammarus pulex | Cyfluthrin 21 d/static NOEGehavi | 0.00043 (mm) KIIIA110.2.6/01
formulation our (21d) (KIIA 8.3.1.3/05;
Adjusted KIIA 8.3.2.1/06)
values HBF/SP 01-99
Heimbach, 2000
M-020399-01-1 R-
19104
Americamysis Cyfluthrin 96 h/flow- ECso (4d) | 0.00082 (mm) KIIA 8.3.1.3/03
bahia through adjusted 808
value Surprenant,
1987
M-027941-01-1
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Americamysis Beta-cyfluthrin | 96 h/flow- EGCso (4d) | 0,0022 KIIA 8.3.1.3/01
bahia through 106797
Machado,
1994a
M-056044-01-1
R-34702
Americamysis Beta-cyfluthrin | 96 h/flow- EGCso (4d) | 0,0023 KIIA 8.3.1.3/02
bahia through 106588
Machado,
1994b
M-056064
Daphnia magna | FPB-acid 48 h/ static EG 39300 (nom) KI1A8.2.4.8/07
(metabolite) 09
EBFRL002
Bruns, 2010
M-363182-01-1
R-27963
Daphnia magna | DCVA 48 h/static EG 25000 (nom) KIIA 8.3.1.1/04
(metabolite) 505
Forbis and
Burgess, 1984
M-034747-01-1
R-19099
Daphnia magna | FPB-aldehyde | 48 h/static EG 1300 (nom) KIIA 8.3.1.1/05
(metabolite) 504
Forbis and
Burgess, 1984
M-034810-01-1
R-19098
Daphnia magna | Bulldock EC 25| 48 h/static- ECso 0.055 (mm) KIIIA 10.2.1/04
renewal Bruns, E., 2010
Americamysis Beta-cyfluthrin | 28 d/ NOEC 0.00041 (mm) KIIA 8.3.2.1/04
bahia flow-through EBFRL028
M-465880-01-1
Schwader, 2013
Daphnia magna | Beta-cyfluthrin | 21 d/ static- | EC10 0,023 (mm) KIIA 8.3.2.1/03
renewal NOEC 0,025 (mm) D58718
Kimmel, 2014
M-480965-01-1
R-30152
Sediment dwelling organisms
Chironomus Beta-cyfluthrin | 28 d/ NOEC 0.4 (nom) KIIA 8.5.2/02
riparius static/water — D58720
sediment Kimmel, 2014c
system/spiked M-481015-01-1
water R-30154
Chironomus Beta-cyfluthrin | 28 d/ EC10 170 pug/kg (nom) | KIIA 8.5.2/03
riparius static/water — D58731
sediment Kimmel, 2014d
system/spiked M-481037-01-1
sediment R-30153
Chironomus FBC-acid Toxicity is addressed by the study with #ctive substance.

riparius
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Chironomus FPB-aldehyde Toxicity is addressed by the studf wie active substance.

riparius

Chironomus DCVA Toxicity is adressed by alternative informaticeplacing experimental

riparius studiesaccording EFSA GD (2013). (KIIA 8.2.5.4/04 ).

Algae

Scenedesmus Beta-cyfluthrin | 96 h ECso >2 KIIA 8.4/01

subspicatus static EnCso >2 HBF/AL 40
Heimbach, 1987
M-056512-01-1
R-19109

Higher plant [Not required in compliance with Reg (EU) 544/201ticte 8(2:8)]
Lemna gibba Cyfluthrin 7d ECso > 0.84 (mean KIIA 8.6
static-renewal measured) M-437708-02-1

Banman et al.
2012

*regarding to the adjustment please refer to VGIA®B.9.2.2 and B.9.2.4

) The acute toxicity endpoint in aquatic invertebsateported by the notifier was based on a study.anagna(Kimmel
2014a). Since H. azteca has proven to be moretiserisie RMS considers this better suitable for eskessment.

b) The chronic toxicity endpoint in aquatic invertatars reported by the notifier was based on a sindy. magna(Kimmel,
2014b). SincAmericamysis bahiaas proven to be more sensitive the RMS considerbétter suitable for risk assessment.

For further evaluation and justification of recommded endpoints see Vol.3 CA B-9.2 and Vol 1
Level 2.

Summary of Regulatory Acceptable Concentrations

Fish:
tier acute chronic
1 LCso (4 d,Oncorynchus mykiyss | NOEC (56 d ELS)ncorynchus
0.068 pg/L mykis$ = 0.0042 ug/L
AF (assessment factor) = 100 AF =10
RACacute = 0.68 ng/L RACchronic =0.42 ng/L
2 SSD median HELCso = 0.312
Ho/L
AF (assessment factor) =9
RACacut = 34.6 ng/L
Invertebrates:
tier acute chronic
1 EGso (4 d,Hyalella azteca, mjn= | NOEC (21 d Americamysis bah)a
0.23 ng/L =0,172ng /L
AF (assessment factor) = 100 AF =10
RACacute = 0.0023 ng/L RAC chronic = 0,0172 ng/L




beta-cyfluthrin (Bulldock EC 25)

-41 -

07.03.2017

Volume 3 — B.9 Ecotoxicology data and assessmeriskd for non-target species

(2]

2 Geometric mean calculated on the| In a weight of evidence approach
basis of 4 species of invertebrates | the selection of the lowest endpoi
effect values [based on mean from the three invertebrate specie
measured concentrations (ng/L)] | tested is possible. Accounting fo

the part of the species sensitivity
Daphnia magna an a reduced AF of 6 is applied:
2d LGo=75.9 ng/L
(geomean of L& =55 ng/L and Daphnia magna
105 ng/L) NOEC (21d) =25 ng/L
Americamysis bahia
4d LGso = 2.25 ng/L A.bahia NOEC (21d) =
(geomean of 2 values: 2,22 ng/L and,41 ng/L
2,23 ng/L)
Gammarus pulex: Gammarus pulex
4d LC 50 = 4,0 ng/L (mean of valuesNOEC (21d) = 0,43 ng/L
for 2 and 7d)
Hyallela azteca Relevant endpoint is 0.41 ng/L;
4d LC 50 = 0,23 ng/L AF =6
Geomean LGo: 3.54 ng/L RAC chronic = 0.068 ng/L
AF =100
RACacute = 0.0354 ng/L
3 based on an overall assessment taking into attewiutcome of

microsom studies (Heimbach (2000; KIIIA1 10.2.3/0B)nkins,
W.R.(2014; KIIIA1 10.2.3/05) as well as resultsrréaboratory studies

ETO-RAC is 0.105 ng/L**
ERO-RAC is 1.05 ng/L

** recommended, see this volume section B.9.3.3
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B.9.4.2 ower tier acute and chronic risk assessment

The acute and chronic TER values calculated byRt¥& are presented in Table B.9.4-2 to Table B.9.4-9
As beta-cyfluthrin is not volatile, exposure tofage water bodies by the representative use inttwsmia greenhouse is expected. Therefore, theéaiskjuatic
organisms is deemed to be acceptable.

Table B.9.4-2: Maximum PEGw values and TER values for beta-cyfluthrin [2 x 7.5 as/ha (14 d) in spring application in winter cegals]
Fish acute Fish ELS Invertebrates |Invertebrates |Sed. dweller |Sed. dweller Algae Aquat.
acute prolonged prolonged prolonged plant

PEC Oncorhynchus [ Oncorhynchus |Hyalella Americamysis | Chironomus Chironomus | Pseudokirchn. | Lemna
Scenario global PECsediment mykiss mykiss azteca bahia riparius riparius subcapitata  |gibba

EEZ)/(L) global max  [LCso(ug/L)  |NOEC (ug/L) |EGCso(ug/L) |NOEC (ug/L) |[NOEC (ug/L) |ECio (ug/Kg)|EnCso (g/L)* |ErCso (Mg/L)

(Hg/kg)
0.068 0.0042 0.000231 0.00041 0.4 170 >2 >0.84

FOCUS Step 3
D1/ditch 0.03350 0.12700 2.02985075 0.12537313 0.00689552 0.0122388111.9402985 1338.58268  59.7014925 25.0746P69
D1/stream 0.04170 0.40000 1.63069544 0.10071942 0.00553957 0.009832139.59232614 425 47.961630Fy 20.1438849
D2/ditch 003880 0.25100 1.75257732 0.10824742|  0.00595361  0.0105670110.3092784 | 677.290837  51.5463918  21.64948845
D2/stream 0.03410 0.17500 1.9941349 0.12316716 0.00677419 0.0120234611.7302053 971.428571  58.6510264 24.6334311
D3/ditch 0.03830 0.15700 1.77545692 0.10966057 0.00603133 0.0107049610.4438642 1082.80255  52.2193211 21.9321j149
D4/pond 0.00154 0.03450 44.1558442 2.72727273 0.15 0.266233f7 259.74026 4927.53623 1298.7018 545.454b545
D4/stream 0.03000 0.03260 2.26666667 0.14 0.0077 0.01366667 13.3333333 5214.72398 66.6666667 28
D5/pond 0.00168 0.03300 40.4761905 2.5 0.1375 0.24404762 238.095238 5151.5151% 1190.47619 500
D5/stream 0.03320 0.04430 2.04819277 0.12650602 0.00695783 0.0123494 12.0481928 3837.47178  60.2409639 25.3012048
Dé6/ditch 0.03850 0.17900 1.76623377 0.10909091 0.006 0.01064935 10.3896104 949.72067 51.9480519 21.8181818
R1/pond 0.02500 0.20100 2.72 0.168 0.00924 0.0164 16 845.771144 80 33.6
R1/stream 0.00147 0.03550 46.2585034 2.85714286 0.15714286 0.27891156272.108844 4788.73239 1360.54422 571.428571
R3/stream 0.03520 0.09630 1.93181818 0.11931818 0.0065625 0.0116477311.3636364 1765.31672 56.8181818 23.8636364
R4/stream 0.02500 0.31100 2.72 0.168 0.00924 0.0164 16 546.623794 80 33.6
TER criterion 100 10 100 10 10 10 10 10
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Table B.9.4-3: Maximum PEGw values and TER values for beta-cyfluthrin [2 x 7.5 as/ha (14 d) autumn application in winter cerea]
Fish acute Fish ELS Invertebrates |Invertebrates | Sed. dweller |Sed. dweller Algae Aquat.
acute prolonged prolonged prolonged plant
PEC Oncorhynchus | Oncorhynchus |Hyalella Americamysis | Chironomus Chironomus | Pseudokirchn. |Lemna
Scenario global PECsediment mykiss mykiss azteca bahia riparius riparius subcapitata | gibba
?@L) global max LCso(ug/L)  |NOEC (ug/L) |ECso(ug/L) |NOEC (ug/L) | NOEC (ug/L) | ECio (ug/Kg) | EnCso (Hg/L)* | ErCso (Ug/L)
(Hg/kg)
0.068 0.0042 0.000231 0.00041 0.4 170 >2 >0.84

FOCUS Step
3
Dl/ditch 0.03350 0.1450 2.02985075 0.02896552|  0.006895542  0.01223§8111.9402985 | 1172.41379 59.7014925 25.0746R69
D1/stream 0.04320 0.4520 1.57407407 0.00929204 0.00534722 0.00949(0749.25925926 376.106195  46.2962963 19.4444444
D2/ditch 0.03860 0.2210 1.76165803 0.01900452 0.00598446 0.0106217610.3626943 769.230769  51.8134715 21.761658
D2/stream

0.03290 0.09070 2.0668693 0.0463065 0.00702128 0.0124620112.1580547 1874.31092 60.7902736  25.5319149
D3/ditch 0.03810 0.1410 1.7847769 0.02978723 0.00606299 0.0107611510.4986877 1205.6737¢  52.4934383 22.0472441
D4/pond 0.03270 0.0850 2.0795107 0.04941176 0.00706422 0.0125382312.2324159 2000 61.162079p 25.6880}34
D4/stream 0.00152 0.0340 44.7368421 0.12352941 0.15197368 0.26973684263.157895 5000 1315.7894fy 552.631%79
D5/pond 0.03530 0.1030 1.92634561 0.0407767 0.00654391 0.0116147311.3314448 1650.48544  56.6572238 23.796(034
D5/stream 0.001610 0.03530 42.2360248 0.11898017 0.14347836 0.25465839248.447205 4815.86402  1242.23602 521.73913
Dé6/ditch 0.03850 0.1950 1.76623377 0.02153846 0.006 0.01064935 10.3896104 871.79487p  51.9480519 21.8181)818
R1/pond 0.02490 0.3480 2.73092369 0.01206897 0.00927711 0.01646986 16.064257 488.505747 80.3212841 33.7349398
R1/stream 0.00170 0.04780 40 0.08786611 0.1358823% 0.24117647 235.294118 3556.48536 1176.470%9  494.117647
R3/stream 0.0350 3.1180 1.94285714 0.00134702 0.0066 0.011714p911.4285714 54.5221296  57.1428571 24
R4/stream 0.0250 0.3090 2.72 0.01359223 0.00924 0.0164 16 550.161812 80 33.6
TER criterion 100 10 100 10 10 10 10 10
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Table B.9.4-4: Maximum PEGw values and TER values for beta-cyfluthrin [2 x 7.5 as/ha (14 d) spring application in spring ceresq]
Fish acute Fish ELS Invertebrates |Invertebrates | Sed. dweller |Sed. dweller Algae Aquat.
acute prolonged prolonged prolonged plant

PEC Oncorhynchus | Oncorhynchus |Hyalella Americamysis | Chironomus Chironomus | Pseudokirchn. |Lemna
Scenario global PECsediment mykiss mykiss azteca bahia riparius riparius subcapitata | gibba

max global max LCso(ug/L)  |NOEC (ug/L) |ECso(ug/L) |NOEC (ug/L) | NOEC (ug/L) | ECio (ug/Kg) | EnCso (Hg/L)* | ErCso (Ug/L)

Mol (ugrkg)

0.068 0.0042 0.000231 0.00041 0.4 170 >2 >0.84

FOCUS Step
3
D1/ditch 0.03910 0.2450 1.73913043 0.01714286|  0.0059079P8  0.01048%9310.230179 | 693.877551 51.1508991  21.483376
D1/stream 0.03350 0.1200 2.02985075 0.035 0.006895522 0.012238B1 11.9402985 1416.6666Y  59.7014925 25.0746R69
D3/ditch 0.03830 0.1600 1.77545692 0.02625 0.006031332 0.0107049610.4438642 1062.5 52.21932111 21.9321]149
D4/pond 0.00150 0.02770 45.3333333 0.15162455 0.154 0.273333B3 266.666667 6137.18412  1333.33333 560
D4/stream 0.03130 0.0473 2.17252396 0.08879493 0.0073801p2  0.0130990412.7795527 3594.08034 63.8977636 26.8370607
D5/pond 0.00170 0.0312 40 0.13461538 0.135882353 0.24117647 235.294118 5448.7179%5 1176.470%9  494.117647
D5/stream 0.03240 0.0365 2.09876543 0.11506849 0.00712963 0.01265432 12.345679 4657.5342%  61.7283931 25.9259p59
R4/stream 0.02500 0.0316 2.72 0.13291139 0.00924 0.0164 16 5379.74684 80 33.6
TER criterion 100 10 100 10 10 10 10 10
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Table B.9.4-5: Maximum PEGw values and TER values for beta-cyfluthrin [2 x 125 g as/ha (14 d) application in spring cereals]
Fish acute Fish ELS Invertebrates |Invertebrates | Sed. dweller |Sed. dweller Algae Aquat.
acute prolonged prolonged prolonged plant

PEC Oncorhynchus | Oncorhynchus |Hyalella Americamysis | Chironomus Chironomus | Pseudokirchn. |Lemna
Scenario global PECsediment mykiss mykiss azteca bahia riparius riparius subcapitata | gibba

max global max LCso(ug/L)  |NOEC (ug/L) |ECso(ug/L) |NOEC (ug/L) | NOEC (ug/L) | ECio (ug/Kg) | EnCso (Hg/L)* | ErCso (Ug/L)

Mol (ugrkg)

0.068 0.0042 0.000231 0.00041 0.4 170 >2 >0.84

FOCUS Step
3
Dl/ditch 0.065100 0.408000 | 1.04454685 0.01029412|  0.003548387 0.006298 6.144B39B 416.666667| 30.7219662  12.9032258
D1/stream 0.055800 0.200000 1.21863799 0.021 0.004139785 0.007347p7 7.16845878 850 35.8422939| 15.0537634
D3/ditch 0.063800 0.266000 1.06583072 0.01578947 0.00362069 0.00642633 6.268869| 639.097744 31.3479624 13.1661442
D4/pond 0.002490 0.046200 27.3092369 0.09090909 0.092771084  0.16465863160.64257 3679.65368 803.212851 337.349398
D4/stream 0.052200 0.078800 1.30268199 0.05329949 0.004425287 0.00785441 73538 | 2157.36041| 38.3141767 16.0919%4
D5/pond 0.002830 0.051900 24.0282686 0.08092486 0.081625442 0.14487633141.342756 3275.5298Y  706.713781 296.819788
D5/stream 0.054000 0.060800 1.25925926 0.06907895 0.0042777[8 0.00759259 70%A4 | 2796.05263 37.037037 15.5555566
R4/stream 0.041600 0.526000| 1.63461538 0.00798479 0.005552885 0.00985577 oWBR3 | 323.193916| 48.076923] 20.1923077
TER criterion 100 10 100 10 10 10 10 10
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Table B.9.4-6: Maximum PEGw values and TER values for beta-cyfluthrin [2 x 125 g as/ha (14 d) in spring application in winter what]

Fish acute Fish ELS Invertebrates |Invertebrates |Sed. dweller |Sed. dweller Algae Aquat.

acute prolonged prolonged prolonged plant
PEC Oncorhynchus | Oncorhynchus |Hyalella Americamysis | Chironomus Chironomus | Pseudokirchn. | Lemna
Scenario global PECsediment mykiss mykiss azteca bahia riparius riparius subcapitata | gibba
?&?/1) global max LCso(ug/L)  |NOEC (ug/L) |ECso(ug/L) |NOEC (ug/L) |NOEC (ug/L) | ECio (ug/Kg) | EbCso (Hg/L)* | ErCso (Hg/L)
(ng/kg)

0.068 0.0042 0.000231 0.00041 0.4 170 >2 >0.84
FOCUS Step
3
D1/ditch 0.05580 0.2110 1.21863799 | 0.075268817 0.004139785 0.00734767  Z5B98 | 805.687204| 35.8422939 15.0537634
D1/stream 0.06950 0.6660 0.97841727 0.060431655 0.003323741 0.00589928 39aEm | 255.255255| 28.7769784 12.0863309
D2/ditch 0.06460 0.4180 1.05263158 0.06501548 0.0035758p1 0.00634675 6509 | 406.698565| 30.9597521 13.003096
D2/stream 0.05680 0.2920 1.1971831 0.073943662 0.0040669D1 0.00721831 79622 | 582.191781| 35.2112676 14.78873p4
D3/ditch 0.06380 0.2670 1.06583072 | 0.065830721  0.00362069  0.00642633  6928®65 | 636.70412 | 31.3479624 13.1661442
D4/pond 0.002560 0.05750 26.5625 1.640625 0.090234375  0.160156p5 156.25 2956.52174 781.25 328.12%
D4/stream 0.050 0.05430 1.36 0.084 0.00462 0.0082 8 3130.75506 40 16.8
D5/pond 0.00280 0.0550 24.2857143 1.5 0.0825 0.14642857 142.857143 3090.9090 714.285714 300
D5/stream 0.05530 0.07380 1.22965642 0.075949367  0.0041772[15 0.0074141 7738 | 2303.52304| 36.1663653 15.1898734
D6/ditch 0.06410 0.2990 1.06084243 0.065522621  0.003603744  0.00639626 B4PE1 | 568.561873| 31.201248| 13.1045242
R1/pond 0.04160 0.3350 1.63461538 0.100961534 0.0055528B5 0.00985%77 /9X\BR | 507.462687| 48.076923] 20.1923077
R1/stream 0.002450 0.05920 27.755102 1.714285714 0.0942857114 0.16734694 1630% | 2871.62162 816.326531 342.857143
R3/stream 0.05870 0.1610 1.15843271 0.07155025¢ 0.0039352p4 0.00698467 B18D5 | 1055.90062| 34.07155043 14.3100511
R4/stream 0.04170 0.5190 1.63069544 0.100719424  0.005539568  0.00983213 922 | 327.552987| 47.9616307 20.1438849
TER criterion 100 10 100 10 10 10 10 10
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Table B.9.4-7: Maximum PEGw values and TER values for beta-cyfluthrin [2 x 125 g as/ha (14 d) in autumn application in winter wkat]
Fish acute Fish ELS Invertebrates | Invertebrates |Sed. dweller |Sed. dweller Algae Aquat.
acute prolonged prolonged prolonged plant

PEC Oncorhynchus | Oncorhynchus |Hyalella Americamysis | Chironomus Chironomus | Pseudokirchn.|Lemna
Scenario global PECsediment mykiss mykiss azteca bahia riparius riparius subcapitata  |gibba

max global max LCso(ug/L)  |NOEC (ug/L) |ECso(ug/L) |NOEC (ug/L) |NOEC (ug/L) | ECio (ug/Kg) | EbCso (Hg/L)* | ErCso (Hg/L)

Mol (ugrkg)

0.068 0.0042 0.000231 0.00041 0.4 170 >2 >0.84

FOCUS Step
3
D1/ditch 0.055580 0.2420 1.22346168 0.01735537|  0.0041561F1  0.00737675 738388 | 702.479339| 35.984167| 15.11335p1
D1/stream 0.07190 0.7530 0.945758 0.00557769 0.003212796 0.00570236 5.56328pP 225.763612| 27.8164117 11.6828929
D2/ditch 0.06430 0.3680 1.05754277 0.01141304 0.003592535 0.00637636 632X18 | 461.956522| 31.104199] 13.0637636
D2/stream 0.05480 0.1510 1.24087591 0.02781457 0.0042153p8 0.00748175 70892 | 1125.82781| 36.4963504 15.3284G/72
D3/ditch 0.06350 0.2350 1.07086614 0.01787234|  0.0036377p5  0.00645669 612802 | 723.404255| 31.496063| 13.22834p5
D4/pond 0.05450 0.1420 1.24770642 0.02957746 0.0042385B2 0.00752294 7480824 | 1197.1831 36.6972477 15.412844
D4/stream 0.002540 0.05670 26.7716535 0.07407407 0.0909448B2 0.16141732157.480315 2998.23638 787.401575 330.708661
D5/pond 0.05880 0.1720 1.15646259 0.0244186 0.0039285Y1  0.00697279 6.800®72| 988.372093| 34.0136054 14.2857143
D5/stream 0.002690 0.05880 25.2788104 0.07142857 0.08587360D6 0.15241636148.698885 2891.15646 743.494424  312.267658
Dé6/ditch 0.06410 0.3260 1.06084243 0.01288344 0.003603744 0.00639626 642812 | 521.472393 31.201248 13.1045212
R1/pond 0.04140 0.580 1.64251208 0.00724138 0.00557971 0.00990338 9.6E83| 293.103448| 48.3091787 20.28985561
R1/stream 0.002840 0.07970 23.943662 0.05269762 0.081338028 0.1443662 140.84507 2132.99875  704.225352  295.774p48
R3/stream 0.05830 5.1970 1.16638079 0.00080816 0.0039622p4 0.00703259 663380 | 32.7111795( 34.3053174 14.4082333
R4/stream 0.04170 0.5150 1.63069544 0.00815534 0.005539568  0.009832139.59232614 330.09708Y 47.96163(07 20.1438849
TER criterion 100 10 100 10 10 10 10 10
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Table B.9.4-8: Maximum PEGw values and TER values for beta-cyfluthrin [2 x 7.5 as/ha (14 d) in potatos]
Fish acute Fish ELS Invertebrates |Invertebrates | Sed. dweller |Sed. dweller Algae Aquat.
acute prolonged prolonged prolonged plant

PEC Oncorhynchus | Oncorhynchus |Hyalella Americamysis | Chironomus Chironomus | Pseudokirchn. |Lemna
Scenario global PECsediment mykiss mykiss azteca bahia riparius riparius subcapitata | gibba

?@U global max LCso(ug/L)  |NOEC (ug/L) |ECso(ug/L) |NOEC (ug/L) | NOEC (ug/L) | ECio (ug/Kg) | EnCso (Hg/L)* | ErCso (Ug/L)

(Hg/kg)
0.068 0.0042 0.000231 0.00041 0.4 170 >2 >0.84

FOCUS Step
3
D3/ditch 0.03140 0.1220 2.1656051 0.03442623|  0.00735669  0.0130573212.7388535 | 1393.44262  63.6942615 26.7515924
D4/pond 0.00141 0.0280 48.2269504 0.15 0.16382979 0.29078014 283.687943 6071.4285y 1418.43972 595.744681
D4/stream 0.02640 0.03230 2.57575758 0.13003096 0.00875 0.01553(03 15.1515152 5263.15789  75.75757%8 31.8181818
D6/ditch 0.03110 0.09160 2.18649518 0.04585153 0.00742745 0.0131832812.8617363 1855.8952 64.3086817 27.0096¢463
Dé6/ditch 0.03120 0.09930 2.17948718 0.04229607 0.00740385 0.0131410312.8205128 1711.98389 64.1025641 26.9230/769
R1/pond 0.00141 0.03740 48.2269504 0.11229947 0.16382979 0.29078(014283.687943 454545455  1418.43972 595.744681
R1/stream 0.02160 0.5150 3.14814815 0.00815534 0.01069444 0.0189814818.5185185 330.09708Y 92.5925926  38.8888889
R2/stream 0.02850 0.5000 2.38596491 0.0084 0.0081052p 0.014385p6 14.0350877 340 70.175438p 29.4736842
R3/stream 0.03040 0.2530 2.23684211 0.01660079 0.00759868 0.0134868413.1578947 671.936759  65.7894737 27.6315789
TER criterion 100 10 100 10 10 10 10 -
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Table B.9.4-9: Maximum PEGw values and TER values for beta-cyfluthrin [2 x 15 ¢
as/ha (14 d) in potatos]
_ Inverteb Inverteb |Sed. Sed.
Fish Fish ELS | rates rates dweller | dweller Algae Aquat.
acute prolonge | prolong | prolong plant
acute
d ed ed
PEC Ziﬁfedl Oncorhy | Oncorhy aldll America | Chirono|Chirono PShQUdOkI
Scena globa nchus nchus Hyalella mysis mus mus rchn.  |Lemna
; | max |9global : : afteca |, > .~ |subcapita | gibba
rio (ug/L | max mykiss [ mykiss ahia riparius | riparius |
) (hg/kg) [LCso NOEC |[ECsx |[NOEC [NOEC [ECio |EsCso |EiCso
(Mo/L)  [(po/L)  |(po/L)  [(po/l)  |(po/L) | (pg/Ko) [(Hg/L)* | (Hg/L)
0.068 0.0042 |0.000231 0.00041| 0.4 170 >2 >0.84
FOCU
S Step
3
D3/dit | 0.052 1.300191f 0.020588( 0.004416 0.007839 7.64818| 833.333( 38.24091| 16.061
ch 30 0.2040 2 24 83 39 356 333 78 1855
D4/po | 0.002 28.81355| 0.090128( 0.097881{ 0.173728 169.491| 3648.06| 847.4576| 355.93
nd 360 | 0.04660 93 76 36 81 525 867 27 2203
D4/str | 0.044 1.545454{ 0.078066 0.009318 9.09090| 3159.85| 45.45454] 19.090
eam 0 0.05380 55 91 0.00525 18 909 13 55 9091
Dé6/dit | 0.051 1.312741{ 0.027450[ 0.004459 0.007915 7.72200| 1111.11{ 38.61003 16.216
ch 80 0.1530 31 98 46 06 772 111 86 2162
Dé/dit | 0.051 1.310211{ 0.025301{ 0.004450 0.007899 7.70712| 1024.09| 38.53564 16.184
ch 90 0.1660 95 2 87 81 909 639 55 9711
R1/po | 0.002 28.81355| 0.067307| 0.097881] 0.173728 169.491| 2724.35| 847.4576| 355.93
nd 360 | 0.06240 93 69 36 81 525 897 27 2203
R1/str | 0.036 1.888888| 0.004889| 0.006416 0.011388 11.1111| 197.904| 55.55555 23.333
eam 0 0.8590 89 41 67 89 111 54 56 3333
R2/str | 0.047 1.431578] 0.005035( 0.004863 0.008631 8.42105| 203.836| 42.10526/ 17.684
eam 50 0.8340 95 97 16 58 263 93 32 2105
R3/str | 0.050 1.341222] 0.009952( 0.004556 0.0080864 7.88954| 402.843( 39.44773 16.568
eam 70 0.4220 88 61 21 79 635 602 18 0473
TER 10
criteri 100 10 100 10 10 10 -
on

Based on the calculated concentrations of betartyth in surface water (PE@ FOCUS Step 1, 2,
3), the calculated TER values for the acute ang-tenm risk resulting from an exposure of aquatic
organisms to beta-cyfluthrin according to the GA8Iq uses) of the formulation Bulldock 25 EC do
not achieve the acceptability criteria TER.00 and TER: 10 for fish and aquatic invertebrates,
according to commission implementing regulation i&d 546/2011, Annex, Part | C, 2. Specific
principles, point 2.5.2. for long-term and acuteds.

Therefore a refined higher tier risk assessmectiiglucted (please refer to B.9.4.3)



beta-cyfluthrin (Bulldock EC 25) -50 - 07.03.2017
Volume 3 — B.9 Ecotoxicology data and assessmeriskd for non-target species

B.9.4.Refined risk assessment

B.9.4.3.1 Refined risk assessment based on FOCUS STEP 4 caétions

Table B.9.4-10: Maximum PEGw values and TER values for beta-cyfluthrin [2 x 7.5
as/ha (14 d) in winter wheat, application in springy(FOCUS STEP 4 -20 m
+ 90 % drift reduction measures)

Fish acute Fish chronic Invertebrates
Step 4 SSD | Oncorhynchus mykiss | Overall assessment/microcosm
Focus scenariazo-m + 90 % median
drift reduction | s oo | NOEC (ugiL) RAC (ug/L)
(Ha/L)

PEC (ug/L) 0.312 0.0042 0.000105
D1/ditch 0.0003010 | 1036.54485  13.95348837 0.348837209
D1/stream 0.00030 1040 14 0.35
D2/ditch 0.0003070 | 1016.28664  13.68078176 0.342019544
D2/stream 0.0003060 | 1019.60784  13.7254902 0.343137255
D3/ditch 0.0003030 | 1029.70297  13.86138614 0.346534653
D4/pond 0.0001140 | 2736.84211  36.84210526 0.921052632
D4/stream 0.0002690 | 1159.851B 15.6133829 0.390334572
D5/pond 0.0001250 2496 33.6 0.84
D5/stream 0.0002980 | 1046.97987  14.09395973 0.352348993
D6/ditch 0.0003050 | 1022.95082  13.7704918 0.344262295
R1/pond 0.0002240 | 1392.85714 18.75 0.46875
R1/stream 0.000110 | 2836.363G4  38.18181818 0.954545455
R3/stream 0.0003170 | 984.227129  13.24921136 0.331230284
R4/stream 0.0002830 | 1102.473b 14.8409894 0.371024735
TER criterion 9 10 1

Based on the calculated concentrations of betastyfh in surface water (PE@ FOCUS Step 4 — 20
m + 90 % drift reduction), the calculated TER val@er the acute and long-term risk to fish resgltin
from an exposure of aquatic organisms to beta-tiyflu according to the GAP of the formulation
Bulldock EC 25 achieve the adjustted tier -2 acaleipty criterion TER> 9 for fish (acute) and
acceptability criterion TER 10 for fish (chronic) , but do not achieve tie3 RAC for aquatic
invertebrates, according to commission implementaégglation (EU) No 546/2011, Annex, Part | C,
2. Specific principles, point 2.5.2. for long-teaffects.

The results of the assessment indicate an unaccelpliarisk for aquatic organisms due to the
intended (representative) use of Bulldock EC 25 iapring/winter wheat according to the label.



beta-cyfluthrin (Bulldock EC 25)

-51 -

07.03.2017

Volume 3 — B.9 Ecotoxicology data and assessmeriskd for non-target species

Table B.9.4-11: Maximum PEGw values and TER values for beta-cyfluthrin [2 x 7.5
as/ha (14 d) in winter wheat, application in autumh(FOCUS STEP 4 -20
m + 90 % drift reduction measures)
Fish acute Fish chronic Invertebrates
Step 4 SSD Oncorhynchus mykiss | Overall assessment/microcosm
Focus scenarip 2_Om . 90-% median
drift reduction | 5| oo NOEC (ug/L) RAC (ug/L)
(Ha/L)
PEC (ug/L) 0.312 0.0042 0.000105
D1/ditch 0.0003010 | 1036.54485 13.9534884 0.34883721
D1/stream 0.0003420 | 912.28070p 12.2807018 0.30701754
D2/ditch 0.0003060 | 1019.60784 13.7254902 0.34313725
D2/stream 0.0002950 | 1057.6271p 14.2372881 0.3559322
D3/ditch 0.0003020 | 1033.11258 13.9072848 0.34768212
D4/pond 0.0002940 | 1061.22449 14.2857143 0.35714286
D4/stream 0.0001130 | 2761.06195 37.1681416 0.92920354
D5/pond 0.0003170 | 984.227129 13.2492114 0.33123028
D5/stream 0.0001200 2600 35 0.875
Dé/ditch 0.0003050 | 1022.9508p 13.7704918 0.3442623
R1/pond 0.0003360 | 928.571429 12.5 0.3125
R1/stream 0.0001270 | 2456.6929] 33.0708661 0.82677165
R3/stream 0.0003600 | 866.66666] 11.6666667 0.29166667
R4/stream 0.0004890 638.03681 8.58895706 0.21472393
TER criterion 9 10 1

Based on the calculated concentrations of betartyth in surface water (PE@ FOCUS Step 4 — 20
m + 90 % drift reduction), the calculated TER val@er the acute and long-term risk to fish resgltin
from an exposure of aquatic organisms to beta-ttyilu according to the GAP of the formulation
Bulldock EC 25 achieve the adjustted tier -2 acaigifity criterion TER> 9 for fish (acute) and
acceptability criterion TER 10 for fish (chronic) , but do not achieve tie3 RAC for aquatic
invertebrates, according to commission implementegwlation (EU) No 546/2011, Annex, Part | C,
2. Specific principles, point 2.5.2. for long-teaffects.

The results of the assessment indicate an unaccepi risk for aquatic organisms due to the
intended (representative) use of Bulldock EC 25 igpring/winter wheat according to the label.
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Table B.9.4-12: Maximum PEGw values and TER values for beta-cyfluthrin [2 x 7.5
as/ha (14 d) in spring wheat, application in spring(FOCUS STEP 4 -20 m
+ 90 % drift reduction measures)

Fish acute Fish chronic Invertebrates
Step 4 SSD Oncorhynchus mykiss | Overall assessment/microcosm
Focus scenarip 2_Om . 90-% median
drift reduction | o5y o NOEC (ug/L) RAC(ug/L)
(Ha/L)

PEC (ug/L) 0.312 0.0042 0.000105
D1/ditch 0.000309 1009.70874 13.59223301 0.33980583
D1/stream 0.000301 1036.54485 13.95348837 0.34883721
D2/ditch 0.000303 1029.70297 13.86138614 0.34653465
D2/stream 0.000111 2810.8108] 37.83783784 0.94594595
D3/ditch 0.000281 1110.32028 14.94661922 0.37366548
D4/pond 0.0001270 | 2456.69291 33.07086614 0.82677165
D4/stream 0.000291 1072.1649%5 14.43298969 0.36082474
D5/pond 0.0002820 | 1106.38298 14.89361702 0.37234043
TER criterion 9 10 1

Based on the calculated concentrations of betartyfh in surface water (PE@ FOCUS Step 4 — 20
m + 90 % drift reduction), the calculated TER valfer the acute and long-term risk to fish resgltin
from an exposure of aquatic organisms to beta-tiyflu according to the GAP of the formulation
Bulldock EC 25 achieve the adjustted tier-2 acdafpty criterion TER> 9 for fish (acute) and
acceptability criterion TER 10 for fish (chronic) , but do not achieve tie3 RAC for aquatic
invertebrates, according to commission implementaégglation (EU) No 546/2011, Annex, Part | C,
2. Specific principles, point 2.5.2. for long-teetffects.

The results of the assessment indicate an unaccelplarisk for aquatic organisms due to the
intended (representative) use of Bulldock EC 25 iapring/winter wheat according to the label.
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Table B.9.4-13: Maximum PEGw values and TER values for beta-cyfluthrin [2 x 15 g
as/ha (14 d) in winter wheat, application in springy(FOCUS STEP 4 -20 m
+ 90 % drift reduction measures)
Fish acute Fish chronic Invertebrates
Step 4 SSD | Oncorhynchus mykiss | Overall assessment/microcosm
120m + 90 % .

Focus scenarip median

HC5 LCso NOEC (ug/L) RAC (ug/L)

(Ha/L)
PEC (ug/L) | 0.312 0.0042 0.000105

D1/ditch 0.0006010| 519.134775 6.988352745 0.174708819
D1/stream 0.000330 | 945.454545  12.72727273 0.318181818
D2/ditch 0.0003070| 1016.28644 13.68078176 0.342019544
D2/stream 0.0006120| 509.803942 6.862745098 0.171568627
D3/ditch 0.0003030| 1029.70297 13.86138614 0.346534653
D4/pond 0.0001140| 2736.84211 36.84210526 0.921052632
D4/stream 0.0005390| 578.849742  7.792207792 0.194805195
D5/pond 0.0001250 2496 33.6 0.84
D5/stream 0.0005960 | 523.489933  7.046979866 0.176174497
Dé/ditch 0.0003050| 1022.95042  13.7704918 0.344262295
R1/pond 0.0004490| 694.877506 9.354120267 0.233853007
R1/stream 0.000110 | 2836.36364 38.18181818 0.954545455
R3/stream 0.0006330| 492.890995  6.63507109 0.165876777
R4/stream 0.0004710| 662.4203§2 8.917197452 0.222929936
TER criterion 9 10 1

Based on the calculated concentrations of betartyfh in surface water (PE@ FOCUS Step 4 — 20
m + 90 % drift reduction), the calculated TER valfer the acute and long-term risk to fish resgitin
from an exposure of aquatic organisms to beta-ttyilu according to the GAP of the formulation
Bulldock EC 25 achieve the adjusted tier -2 acda{iyacriterion TER> 9 for fish (acute) and
acceptability criterion TER 10 for fish (chronic) , but do not achieve tie3 RAC for aquatic
invertebrates, according to commission implementaégglation (EU) No 546/2011, Annex, Part | C,
2. Specific principles, point 2.5.2. for long-teetffects.

The results of the assessment indicate an unaccelpla risk for aquatic organisms due to the
intended (representative) use of Bulldock EC 25 igpring/winter wheat according to the label.
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Table B.9.4-14: Maximum PEGw values and TER values for beta-cyfluthrin [2 x 15 g
as/ha (14 d) in winter wheat, application in autumh(FOCUS STEP 4 -20
m + 90 % drift reduction measures)
Fish acute Fish chronic Invertebrates
Step 4 SSD Oncorhynchus mykiss | Overall assessment/microcosm
|20m +90 % .

Focus scenarip median

HC5 LCso NOEC (ug/L) RAC (ug/L)

(Hg/L)
PEC (ug/L) | 0.312 0.0042 0.000105

D1/ditch 0.0006020 | 518.272445 6.976744186 0.1744186
D1/stream 0.0003420| 912.2807Q02 12.28070175 0.30701754
D2/ditch 0.000306 | 1019.60784  13.7254902 0.34313725
D2/stream 0.0005910| 527.918742  7.106598985 0.17766497
D3/ditch 0.0003020 | 1033.11288  13.90728477 0.34768212
D4/pond 0.0005870| 531.516184  7.155025554 0.17887564
D4/stream 0.0001130| 2761.06195 37.16814159 0.92920354
D5/pond 0.0006340 | 492.113565 6.624605678 0.16561514
D5/stream 0.0001200 2600 35 0.875
Dé/ditch 0.0003050| 1022.95042  13.7704918 0.3442623
R1/pond 0.0005610| 556.149733 7.486631016 0.18716578
R1/stream 0.0001280| 24375 32.8125 0.8203125
R3/stream 0.000638 | 489.028213  6.5830721 0.1645768
R4/stream 0.0008140| 383.292343  5.15970516 0.12899263
TER criterion 9 10 1

Based on the calculated concentrations of betartyth in surface water (PE@ FOCUS Step 4 — 20
m + 90 % drift reduction), the calculated TER val@er the acute and long-term risk to fish resgltin
from an exposure of aquatic organisms to beta-ttyilu according to the GAP of the formulation
Bulldock EC 25 achieve the adjusted tier -2 acdslityacriterion TER> 9 for fish (acute) and
acceptability criterion TER 10 for fish (chronic) , but do not achieve tie3 RAC for aquatic
invertebrates, according to commission implementegwlation (EU) No 546/2011, Annex, Part | C,
2. Specific principles, point 2.5.2. for long-teaffects.

The results of the assessment indicate an unaccepl risk for aquatic organisms due to the
intended (representative) use of Bulldock EC 25 igpring/winter wheat according to the label
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Table B.9.4-15: Maximum PEGw values and TER values for beta-cyfluthrin [2 x 15 g
as/ha (14 d) in spring wheat, application in spring(FOCUS STEP 4 -20 m
+ 90 % drift reduction measures)
Fish acute Fish chronic Invertebrates
Step 4 SSD Oncorhynchus mykiss | Overall assessment/microcosm
Focus scenarip, 2_0m ! 90-% median
drift reduction | 5y g NOEC (ug/L) RAC (ug/L)
(Hg/L)
PEC (ug/L) 0.312 0.0042 0.000105
D1/ditch 0.000309 1009.70874 13.59223301 0.33980583
D1/stream 0.000601 519.134775 6.988352745 0.17470882
D3/ditch 0.000303 1029.70297 13.86138614 0.34653465
D4/pond 0.000111 2810.81081 37.83783784 0.94594595
D4/stream 0.000563 554.174067 7.460035524 0.18650089
D5/pond 0.000127 | 2456.69291 33.07086614 0.82677165
D5/stream 0.000582 536.082474 7.216494845 0.18041237
R4/stream 0.000470 663.829787 8.936170213 0.22340426
TER criterion 9 10 1

Based on the calculated concentrations of betartyth in surface water (PE@ FOCUS Step 4 — 20
m + 90 % drift reduction), the calculated TER valfer the acute and long-term risk to fish resgltin
from an exposure of aquatic organisms to beta-ttyilu according to the GAP of the formulation
Bulldock EC 25 achieve the adjustted tier -2 acaigifity criterion TER> 9 for fish (acute) and
acceptability criterion TER 10 for fish (chronic) , but do not achieve tie3 RAC for aquatic
invertebrates, according to commission implementegwlation (EU) No 546/2011, Annex, Part | C,
2. Specific principles, point 2.5.2. for long-teetffects.

The results of the assessment indicate an unaccepi risk for aquatic organisms due to the
intended (representative) use of Bulldock EC 25 igpring/winter wheat according to the label.
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Table B.9.4-16: Maximum PEGw values and TER values for beta-cyfluthrin [2 x 7.5
as/ha (14 d) in potatoes] (FOCUS STEP 4 -20 m + 90drift reduction
measures)

Fish acute Fish chronic Invertebrates
Step 4 SSD Oncorhynchus mykiss | Overall assessment/microcosm
20m + 90 % .
Focus scenarip median
HC5 LCso NOEC (ug/L) RAC (ug/L)
(HoL)
PEC (ung/L) 0.312 0.0042 0.000105

D3/ditch 0.0003020| 1033.11298  13.9072848 0.34768212

D4/pond 0.0001090( 2862.38532 38.5321101 0.96330275

D4/stream 0.0002750| 1134.54545 15.2727273 0.38181818

Dé/ditch 0.0002990| 1043.47826  14.0468227 0.35117057

Dé/ditch 0.0003000 1040 14 0.35

R1/pond 0.0001120| 2785.71429 375 0.9375

R1/stream 0.0002250| 1386.66667 18.6666667 0.46666667

R2/stream 0.0002970| 1050.50505 14.1414141 0.35353535

R3/stream 0.0003180( 981.1320715 13.2075472 0.33018868

TER criterion 9 10 1

Based on the calculated concentrations of betartyth in surface water (PE@ FOCUS Step 4 — 20
m + 90 % drift reduction), the calculated TER valéer the acute and long-term risk to fish resgltin
from an exposure of aquatic organisms to beta-ttyilu according to the GAP of the formulation
Bulldock EC 25 achieve the adjusted tier -2 acdslityacriterion TER> 9 for fish (acute) and
acceptability criterion TER 10 for fish (chronic) , but do not achieve tie3 RAC for aquatic
invertebrates, according to commission implementegwlation (EU) No 546/2011, Annex, Part | C,
2. Specific principles, point 2.5.2. for long-teaffects.

The results of the assessment indicate an unaccepi risk for aquatic organisms due to the
intended (representative) use of Bulldock EC 25 ipotatos according to the label.
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Table B.9.4-17: Maximum PEGw values and TER values for beta-cyfluthrin [2 x 15 g
as/ha (14 d) in potatoes](FOCUS STEP 4 -20 m + 90 ##ift reduction
measures)

Fish acute Fish chronic Invertebrates
Step 4 SSD Oncorhynchus mykiss Overall assessment/microcosm
Focus scenarip20m + 90 %| median
HC5 LCso NOEC (ug/L) RAC (ug/L)
(Hg/L)
PEC (ug/L) | 0.312 0.0042 0.000105

D3/ditch 0.0003020| 1033.11298  13.9072848 0.34768212

D4/pond 0.0001090| 2862.38532 38.5321101 0.96330275

D4/stream 0.0005490| 568.306011  7.65027322 0.19125683

D6/ditch 0.0002990| 1043.47826  14.0468227 0.35117057

D6/ditch 0.00030 1040 14 0.35

R1/pond 0.0001150| 2713.04348  36.5217391 0.91304348

R1/stream 0.0004490| 694.877506  9.35412027 0.23385301

R2/stream 0.0005930| 526.13828 7.08263069 0.17706577

R3/stream 0.0006360| 490.566038  6.60377358 0.16509434

TER criterion 9 10 1

Based on the calculated concentrations of betartyth in surface water (P FOCUS Step 4 — 20
m + 90 % drift reduction), the calculated TER val@er the acute and long-term risk to fish resgltin
from an exposure of aquatic organisms to beta-ttyilu according to the GAP of the formulation
Bulldock EC 25 achieve the adjusted tier -2 acdslityacriterion TER> 9 for fish (acute) and
acceptability criterion TER 10 for fish (chronic) , but do not achieve tie3 RAC for aquatic
invertebrates, according to commission implementegylation (EU) No 546/2011, Annex, Part | C,
2. Specific principles, point 2.5.2. for long-teaffects.

The results of the assessment indicate an unaccepl risk for aquatic organisms due to the
intended (representative) use of Bulldock EC 25 ipotatos according to the label.

B.9.4.3.2

Refined risk assessments based on roughly estimatd@surther
refinements proposed by the notifier (Ranke, J. 201)

In the amendment by Ranke 2014 further drift amdafi mitigation measures are calculated in

FOCUS Step 4: drift buffer zone of 50 m and 60 orzate reduction of up to 95 %, 10 m vegetated
filter strip and a combination of drift buffer zoplus nozzle reduction plus vegetated filter stlip.a
result, a strong reduction of PECsw (PECsw —StepRECsw-Step 4) could be achieved (up to 97.8
%). When appling this high reduction to the loweECsw-Step 3 (0.0014 pg/L in D4-stream and R1-
pond, application of 2 x 7.5 g as/ha in potatoesjeceptable concentration in water ( 0.00003102
Hg/L) can be achieved.

Conclusion:
Based on roughly estimates considering furthenegfients proposed by Ranke, J. (2014, please refer
also to Volume_3CP_Bulldock EC 25_B-8.5) a safeaidg@ulldock EC 25 as a spray application in
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wheat and was demonstrated for one Scenario (R1).
However, the proposed risk mitigation measuresrateed theoretically possible, but not practicable
in all EU Member States (e.g. in Germany)

B.9.5Effects on arthropods

B.9.5.1Effects on bees (KCP 10.3.1)

Bulldock 25 EC is an emulsifiable concentrate sufgabfor renewing the approval of beta-cyfluthrin
containing 25 g beta-cyfluthrin/L. Effects of Budick 25 EC on bees were evaluated as part of the

first EU review of the active substances beta-¢lifin. However in the meantime new studies have
been performed. Therefore all relevant data anelsaesents are provided here and are considered

adequate.

B.9.5.1.1 Acute toxicity (KCP 10.3.1.1)
Acute oral (KCA 10.3.1.1.1) and contact (KCA 10.3.1.2) toxicity

Report: CP95.1.1/1
Pinsdorf W., 1987
Ergebnis der Zulassungsprifung auf Bienengefétidiit - Versuchsplan 1987-
Firmenauftrag (Laboratoriumsprifung)
Landwirtschaftskammer Miinster, Germany, report B-87281
Guidelines: BBA Guideline VI, 23-1

GLP: no

Executive Summary

The toxicity of Bulldock 25 EC to honeybees wasedwmined in laboratory tests. In feeding tests the
LDsowas < 0.025 pg as/bee.

RMS’s comments:

This study is considered valid and in principleeqtablefor the risk assessmeriiowever since
the experimental conditions do not fulfill preseiaty requirements (e.g. GLP condition, tests
according to EPPO Guideline 170 or OECD Guidelih&/214) the provided information will only be
used as additional information

Report: CP9.5.1.1/2
Stute K., 1987
Ergebnis der Zulassungsprifung auf Bienengefatikdit 1987 —
Laboratoriumsprifung Landesinstitut fiir Bienenku@idle, Germany, report

no.: B-87280
Guidelines: BBA Guideline VI, 23-1
GLP: no

Executive Summary

The toxicity of Bulldock 25 EC to honeybees wasd®ined in laboratory tests. In feeding tests the
LDso of Bulldock 25 EC to honeybees was < 0.25 ug a&s/be
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RMS’s comments:

This study is considered valid and in principleegtablefor the risk assessmentiowever since
the experimental conditions do not fulfill preselaty requirements (e.g. GLP condition, tests
according to EPPO Guideline 170 or OECD Guidelih®/214) the provided information will only be
used as additional information

Report: CP9.5.1.1/3
Mautz, 1987
Prifung auf Bienengefahrlichkeit fir das Zulassingrfahren —
Laboratoriumsprifung Bayerische Landesanstalt fan@&zucht, Erlangen,
Germany, report no.: B-870185

Guidelines: BBA Guideline VI, 23-1

GLP: no

Executive Summary

The toxicity of Bulldock 25 EC to honeybees wasd®ined in laboratory tests. In feeding tests the
LDso of Bulldock 25 EC to honeybees was < 0.25 ug a&s/be

RMS’s comments:

This study is considered valid and in principleeqtablefor the risk assessmeriiowever since
the experimental conditions do not fulfill preseiaty requirements (e.g. GLP condition, tests
according to EPPO Guideline 170 or OECD Guidelih®/214) the provided information will only be
used as additional information

Report: CP9.5.1.1/4
Schmitzer, S., Sekine, T. 2010
Effects of beta-cyfluthrin EC 025 G (acute contautl oral) on Honey Bees
(Apis melliferal.) in the Laboratory, IBACON, Rossdorf, Germarmgport no.:

52601035
Guidelines: OECD 2013 and OECD 214 (1998)
GLP: yes

Executive Summary

In an acute laboratory study the contact and oratity of beta-cyfluthrin EC 025 G to the honeyebe
Apis melliferal., were tested.

Female worker bees were exposed to nominal 3.118.8, 25.0, 50.0 and 100 ng as/bee for contact
and oral toxicity.

The contact test was prolonged to 96 h, since titgrteetween 24 and 48 h and between 48 and 72 h
was increasing.

Mortality and sub-lethal effects were assessedl 42l 48 h after test initiation for oral toxicand 4,
24, 48, 72 and 96 h after test initiation for cahtaxicity.

Mortality was observed in the contact toxicity testhe three highest concentrations (25.0, 50 an
100 ng as/bee) and in the control and 3.1 ng asteeentration at 96 h (< 10 %). In the oral tayici
test mortality was observed at all test concemtnagixcept the lowest (3.1 ng as/bee).

All validity criteria according to OECD 213 and OBQR14 were fulfilled.

The LDso (96 h) was 0.0337 g as/bee in the contact tes08164 g as/bee in the oral toxicity.
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I. MATERIALS AND METHODS

A. MATERIALS
1. Test material;

Test item: beta-cyfluthrin EC 025 G
Description: Colourless liquid
Lot/Batch #: PF90225222

Purity: 2.93 % (26.11 g/L)

Control contact test: Water + 0.5 % Adhasit
Control oral test: 50 % aqueous sugar solutiomjrvtater
Positive control: Perfekthion (BAS 152 111): 400gfimethoate

2. Vehicle and/or positive
control:

3. Test organisms:

Species: Honey beépis melliferal.)

Age: Adult worker bees

Source: Own colony

Diet/Food: Commercial ready-to-use syrup (Apiinv8@ % saccharose, 31 %

glucose, 39 % fructose)
4. Environmental conditions:

Temperature: 25°C
Humidity: 55-85%
Photoperiod: 24 hours darkness (except during ghten)

B. STUDY DESIGN AND METHODS

1. Experimental treatments

Contact test: The definitive test was conducteth Wi, 6.3, 12.5, 25.0, 50.0 and 100.0 ng as/bee
prepared in an appropriate carrier (tap water @i¥h% adhéasit) and administered after anestheadrsati
as a 5 pL droplet per bee (dorsal thorax) to eatdnobees in each of three cages per treatment. A
control with 0.5 % Adhasit in tap water for contéaticity as well as a toxic reference (400 g/L
dimethoate) were run in parallel. During the obagon method a 50 % aqueous sugar solution was
provided.

Oral test: The definitive test was conducted with 8.3, 12.5, 25.0, 50.0 and 100.0 ng as/bee in
treated sugar solution (50 % aqueous sugar solutitap water), offered over a period of 6 hours. A
control of 0.5 % aqueous sugar solution and thie t@ference (400 g/L dimethoate) were prepared
analogically.

The treated food was offered in syringes, whicheweeighed before and after introduction into the
cages. Duration of uptake was 6 hours for theitest treatments. At the highest treatment level the
mean dose consumed was 43.2 g as/bee.

2. Observations
Mortality and sub-lethal effects were assessedi 42l 48 h after test initiation for oral toxicapnd
after 4, 24, 48, 72 and 96 h for contact toxicity.

3. Statistical calculations

The contact and oral Lfpof the test item was estimated with Probit analgsid for the reference
item according to moving average computations. g calculation was carried out taking into
account the mortality data corrected by controltaldy using Abbott’s formula.
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[I. RESULTS AND DISCUSSION

A. FINDINGS

Table B.9.5-1: Toxicity of beta-cyfluthrin EC 025 Gto honey beesApis mellifera) in the
acute tests

Dose Mean intake Mortality [%0]
[ng as/bee] [ng as/bee] 4h | 24h | 48h]| 72h| 96h
contact toxicity test
control - 0 0 0 0 6.7
3.1 - 0 0 0 0 6.7
6.3 - 0?2 0 0 0 0
12.5 - 0? 0 0 0 0
25.0 - 0? 23.32 | 30.0 | 30.0? 30.02
50.0 - 0? 66.72 | 83.32 | 83.3? 83.32
100.0 - (03 50.0* | 83.3% | 100.0* | 100.0%
oral toxicity test
control 0 0 0 - -
3.1 3.5 0 0 0 - -
6.3 6.8 3.3 10.0 10.0 - -
125 11.9 G 36.7 40.0 - -
25.0 20.0 13.3 | 63.3 63.3 - -
50.0 41.5 30.6 | 93.32 | 96.7 - -
100.0 43.2 308 | 76.7 80.0 - -

& behavioural abnormalities observed

B. OBSERVATIONS

In both test setups, mortality was < 10 % for tbetol and the lowest test concentration. In thad or
toxicity test the maximum nominal test level of 1DAg test item/bee corresponded to an actualéntak
of 43.2 ng as/bee. Sublethal effects were obsdnbranost concentrations in the beginning of the
tests. For contact toxicity mortality > 10 % wasetved at the three highest test concentration§,(25
50.0 and 100.0 ng as/bee) and for oral toxicityalbconcentrations except 3.1 ng as/bee.

All validity criteria according to OECD 213 and OEQ14 were fulfilled, since the average mortality
in the control group did not exceed 10 % and theoldDthe toxic standard meets the specified range.

[ll. CONCLUSION
The toxicity of beta-cyfluthrin EC 025 G was testedn an acute contact and an oral toxicity test

on honey bees. The LE (96 h) was 33.7 ng as/bee (0.0337 ug as/bee) sdhntact toxicity test,
in the oral toxicity test (48 h) it was 16.4 ng alsée (0.0164 pg as/bee).

RMS’s comments:
This study is considered valid and acceptable fohe risk assessment.
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B.9.5.1.2 Chronic toxicity (KCP 10.3.1.2)

The chronic toxicity of Bulldock 25 EC to adult leynbees was assessed in a 10-day chronic feeding
test. A summary of the study is provided below.

Report: CP9.5.1.2/1
Sandrock, C. 2014a
Bulldock 25 EC: Toxicity effects to honey be¥p(s melliferal..) worker adults
after oral chronic exposure under laboratory caoiakt,

Innovative Environmental Services (IES) Ltd, Wist&il, Switzerland, report

no.: 20120186

Guidelines: CEB Method No. 230. Method for the evaluatiorihaf impact of plant
Protection products on honey bees. 2003.
Decourtyeet al 2005. Comparative sub-lethal toxicity of ninetpedes on
olfactory learning performances of the honeyBpes mellifera Arch. Environ.
Contam. Toxicol. 48, 242-250.
Suchailet al. 2001. Discrepancy between acute and chronicitgxicduced by
imidacloprid and its metabolites Apis mellifera Environ. Toxicol. Chem. 20,
2482-2486.

GLP: yes
Executive Summary

Two-day-old worker bees were fad libitumwith a 50 % (w/v) sucrose solution incorporatihg t

test treatment (Bulldock 25 EC) at appropriate eomr@tions for 10 consecutive days. Four replicate
units, each consisting of 30 worker bees, werebiskeed for each treatment. Mortality, behavioural
abnormalities and food consumption were determorex a day over a period of 10 days of chronic
oral exposure.

Treatments:

1 control

2 reference item concentrations (target doses3@,020116.g dimethoate/bee/day)

5 test item concentrations (target doses: 0.08, @.02, 0.01, 0.00pg as/bee/day; effective doses:
0.068, 0.041, 0.012, 0.007, 0.003 as/bee/day)

After 10 days of chronic oral exposure mortalityhoheybees in the control treatment was 2.5 %.
Mortality of 100, 85.8, 24.2, 11.7 and 1.7 % wases@ed in the 0.068, 0.041, 0.012, 0.007 and 0.003
ug as/bee/day, respectively. Mortality in the refieeitem treatments was 100.0 and 45.0 % at 0.020
and 0.007.g as/bee/day, respectively, demonstrating the thatysbdf the test system.

No statistically significant differences were ohazt with the control treatment and the two lowest
doses tested.

On day 1 and 2, signs of aggressiveness were aasemall replicates of test item treatment 0.012
and 0.041ug as/bee/day as well as in all replicates of betérence item doses. Symptoms of
poisoning were observed for the test item treatm@rt07ug as/bee/day (day 4 and 6, 1 replicate
each), 0.04Lg as/beel/day (day 4, 3 replicates; day 5, 2 repkicand day 6, 1 replicate) and 0.Q68
as/bee/day (day 4, 3 replicates and day 5, 2 edphg.

All validity criteria were met and, therefore, tsieidy can be considered as valid.

In conclusion, after 10 days of oral chronic expose of honeybee worker adults to beta-
cyfluthrin, cumulative mortality was not statistically significant different between the control
and the two lowest test item doses tested.

LDso values were determined to be 0.0342g as/bee/day.

The NOAED value for beta-cyfluthrin was determinedto be 0.007ug as/bee/day.
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[. MATERIALS AND METHODS

A. MATERIALS
1. Test material:

Test item: Bulldock 25 EC (active ingredient: beydtuthrin)
Description: liquid
Lot/Batch #: 92110454
Purity: 25.8 g/L
Density: 0.901 g/mL

2. Vehicle and/or positive Control: 50 % (w/v) sucrose solution

control: Positive control: Dimethoate 99.5 %

3. Test organisms:
Species: Honey beépis melliferal.)
Age: Adult newly emerged worker bees (2 days old)
Source: The test organisms were obtained from Hzeeegolonies provided

by a commercial beekeeper (Jacques Breiter, SisSadgtzerland).

Diet/Food: During the first two days after emergeneorker bees from all

treatments were fed ad libitum with 50 % (w/v) aou® sucrose
solution and a paste made of powder sugar, pofidmater (11.9 g

:12.5g:0.99).
4. Environmental conditions:
Temperature: 28+2°C
Humidity: 60+ 15 %
Photoperiod: 24 hours darkness

B. STUDY DESIGN AND METHODS

1. Experimental treatments:

The study consisted of eight treatments: a corfika,test item concentrations and two referenemit
concentrations. Four replicate units, each comgjsif 30 worker bees, were established for each
treatment. Therefore, a total of 120 bees werezédr each treatment.

The target test item doses for the definitive tbstsen were as follows: 0.08, 0.04, 0.02, 0.01 and
0.005ug as/bee/day.

The target reference item doses were 0.0232 add ®.@ dimethoate/bee/day.

The control treatment consisted of 50 % (w/v) ssersolution.

Oral exposure started three days after bee emarg@éfmrker bees were fedl libitumfor 10
consecutive days with 50 % (w/v) sucrose solutioly or solutions incorporating the test or refegenc
items at different concentrations. A volume ofi0solution per bee in a 2 mL vial was weighed and
placed in each test unit. Every day vials were naxddrom the test units and weighed to determine
the amount of solution consumed. Fresh test salsiticere supplied daily.

2. Observations:

Mortality was assessed once a day. Bees were astawribund when they were on their back or
side, still twitching, but unable to right themsedv Bees were noted as dead when no reaction to a
tactile stimulation was observed. Dead bees weneved from the cages. Behavioral abnormalities,
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e.g., uncoordinated movement, trembling, tumblimgro/hyperresponsiveness and
hypo/hyperactivity, abnormal movements of legs orgs, etc., were also recorded once a day to
assess sub-lethal effects of the test item.

The consumption of the sucrose solution was detetnby recording the weight of the vials before
and after treatment. The dose consumed per beeal@gdated by dividing the amount of sucrose
solution consumed by the number of healthy, sung\iees.

3. Statistical calculations:

For data analysis, results of the different teghitreatments were compared with the control.
Cumulative mortality after 10 days of exposure aaalysed using Analysis of Variance (ANOVA).
The level of significance was= 0.05. Student’s t-tests with Bonferroni-Holmastiments of
significance levels were used for comparisons efdbntrol mean mortality rate with those of various
test item treatments (test direction: one-sidedaigr). The estimate of the NOAED was based on the
highest test item dose that did not cause sigmifigancreased mortality compared to the control.
LD1o, LD2 and LDy values with 95 % confidence limits were calculatisthg Probit analysis. For all
tests,a = 0.05.

Statistical analysis was performed using ToxRatd3sional, Version 2.10.05, ® ToxRat Solutions
GmbH.

[I. RESULTS AND DISCUSSION
A. FINDINGS

Table B.9.5-2: Toxicity of Bulldock 25 EC to honeyvorker bees @pis mellifera) after Oral
Chronic Exposure

Effective dose testedyg as/bee/day)

Control 0.003 0.007 0.012 0.041 0.068
Cumulative mortality 2.5 1.7 11.7 24.2* 85.8* 100.0*
[%]
NOAED 0.007ug as/bee/day

LDso (95 %-CI)* 0.019 (0.016 — 0.023)g as/bee/day

* Statistically significant differences when comedrto the control (Student’s t-tests with Bonferron
Holm adjustmenty = 0.05)

! Calculated with Probit analysis

ClI = confidence interval

B. OBSERVATIONS

Consumption of sugar solution in the control trezritrduring the definitive test was 21 @#ee/day.

In the test item treatments, consumption rangewdsst 12.68 and 21.4d/bee/day. Interval
consumption of sugar solution in the reference itesatments ranged from 11.84 and 17.34
ul/bee/day. After 10 days of chronic oral exposurgtality of honeybees in the control treatment was
2.5 %.

Mortality of 100, 85.8, 24.2, 11.7 and 1.7 % waseyled in the 0.068, 0.041, 0.012, 0.007 and 0.003
ug as/bee/day, respectively. Mortality in the refieeitem treatments was 100.0 and 45.0 % at 0.020
and 0.007.g as/bee/day, respectively, demonstrating the thatysbdf the test system.

No statistically significant differences were ohast with the control treatment and the two lowest
doses tested.

On day 1 and 2, signs of aggressiveness were aasemall replicates of test item treatment 0.012
and 0.041ug as/bee/day as well as in all replicates of betérence item doses. Symptoms of
poisoning were observed for the test item treatm@r@i07ug as/bee/day (day 4 and 6, 1 replicate
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each), 0.041.g as/bee/day (day 4, 3 replicates; day 5, 2 repkcand day 6, 1 replicate) and 0.Q68
as/bee/day (day 4, 3 replicates and day 5, 2 etpB.

At study termination, honeybee worker mortalitythie control treatment was 2.5 %. Mortality in the
reference item treatment was 100.0 and 45.0 % effaative dose of 0.020 and 0.00F
dimethoate/bee/day, respectively.

The validity criteria for control (< 15 % mortal)iythe higher reference item treatment of 0.080
dimethoate/bee/day (target 0.038Pdimethoate/bee/day; > 50 % mortality) and thecloreference
item treatment of 0.00g dimethoate/bee/day (target 0.01ipdimethoate/bee/day; approximately
50 % mortality) were met.

Therefore all validity criteria were met and, thedy can be considered as valid.
[Il. CONCLUSION

In conclusion, after 10 days of oral chronic expose of honeybee worker adults to beta-
cyfluthrin, cumulative mortality was not statistically significant different between the control
and the two lowest test item doses tested.

LDso values were determined to be 0.042g as/bee/day.

The NOAED value for beta-cyfluthrin was determinedto be 0.007ug as/bee/day.

RMS’s comments:
This study is considered valid and acceptable fohe risk assessment.

B.9.5.1.3 Effects on honeybee brood (KCP 10.3.1.3)

The acute toxicity of Bulldock 25 EC to bee larvaas assessed in a laboratory study. A summary of
the study is provided below.

Report: CP 9.5.1.2/2
Sandrock, C. 2014b
Bulldock 25 EC: Toxicity Effects to Honey Bee (Aphnellifera L.) Larvae after
Single Exposure under Laboratory Conditions InnieeaEnvironmental
Services (IES) Ltd, Witterswil, Switzerland repod.: 20120187

Guidelines: OECD Draft Guideline 2012. Hone lgpis melliferg larval toxicity

test, single espie.
GLP: yes
Executive Summary

The purpose of the study was to determine the doxiegity effects of Bulldock 25 EC (as beta-
cyfluthrin) to honeybee larvaé\pis melliferal..) under laboratory conditions.

Synchronised 4-day-old honeybee larvae were feld fivie test item concentrations incorporated into
the larval diet. The effective doses were 0.0068183, 0.0277, 0.0491 and 0.1%idgas/larva.

Three replicates per treatment were used. Eacltagplconsisted of twelve larvae. Larvae usedeén th
study originated from six different colonies. Sevi@well tissue cellular culture plates, each
containing at least 36 larvae, were used in theystone for the control, one for the reference jtem
and five plates for the test item treatment. Fartiad untreated diet was used, Dimethoate (8 &s

per larva) was used as reference item.

Following the administration of the test item oryda(D4), mortality was recorded on day 5 (D5), day
6 (D6) and at termination on day 7 (D7) (i.e., 248&h and 72 h after administration of test item,
respectively).
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Effects caused by the test item 72-hours aftellsifeggding were compared with the untreated control
LD1o, LD2o and LDy, and NOED values were calculated.

At study termination, control mortality was 0.0 #.test termination (D7), corresponding to 72-hours
after single exposure, the cumulative mortality Waks 30.6, 72.2, 91.7 and 97.2 for the effective
doses of 0.0066, 0.0133, 0.0277, 0.0491 and 0.4dE&/larva, respectively. Except for the lowest
effective dose (0.006fg as/larva), all other test item treatments (i.8183, 0.0277, 0.0491 and
0.1116pg as/larva) exhibited significantly increased miidgt&zompared to the control.

Mortality in the reference item treatment was 8@,6demonstrating the sensitivity of the test system
All validity criteria were met and, therefore, tsi@idy can be considered as valid.

The LDso values 72-hours after single exposure of honeybkavae to beta-cyfluthrin (the active

substance of Bulldock 25 EC) were determined to l&020ng as/larva, respectively.
The NOED was determined to be 0.00ig as/larva.

I. MATERIALS AND METHODS

A. MATERIALS
1. Test material:

Test item: Bulldock 25 EC (active ingredient: beydtuthrin)
Description: liquid
Lot/Batch #: 92110454
Purity: 25.8 g/L
Density: 0.901 g/mL

2. Vehicle and/or positive Control: untreated diet

control: Positive control: Dimethoate 99.5 %

3. Test organisms:
Species: Honey beépis melliferal.)
Age: First instar honeybee larvae (4 days old)
Source: The test organisms were reared at IESriddaken from healthy,

disease-free and queen-right colonies

Diet/Food: Diet A: (D1): 50 % weight of fresh royally + 50 % weight of an

aqueous solution containing 2 % weight of yeastaext 12 %
weight of glucose and 12 % weight fructose.

Diet B (D3): 50 % weight of fresh royal jelly + 36 weight of an
aqueous solution containing 3 % weight of yeastaext 15 %
weight of glucose and 15 % weight fructose.

Diet C (D4 to D6): 50 % weight of fresh royal jelty50 % weight
of an aqueous solution containing 4 % weight ofsyeatract, 18 %
weight of glucose and 18 % weight fructose.

4. Environmental conditions:
Temperature: Mean 34.7 °C (Range: 32.3 - 35.3 °C)
Relative humidity: Mean 95.2 % (Range: 68.5 — 104)3
Photoperiod: 24 hours darkness
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B: STUDY DESIGN AND METHODS

1. Experimental treatments

The study consisted of seven treatments: contval tést item treatments and a reference item.
The experimental unit was the individual graftingp@ontaining a honeybee larva. Three replicates
each were established for the control, the fiven iteeatment concentrations and the reference item.
Larvae used in the study originated from threeed@ht colonies, with each colony consistently
providing larvae for one of the three replicate®as treatments. Seven 48-well tissue cellulauoailt
plates, each containing at least 36 larvae, wezd imsthe study: one for the control, one for the
reference item, and five plates for the test itematments. For the definitive test the nominalaarg
test item doses were: 0.0053, 0.0106, 0.0212, 6.64d 0.0849g as/larva. The control treatment
was fed with untreated diet. The reference ite@tinent dose was 88 dimethoate per larva.

On D4, 250uL and 125ulL of test and reference item test solutions, retbpedyg, were mixed with
2500uL diet solution, thereby adjusting a 10 % v/v rdbabtain corresponding target doses of the
diets for each treatment (density diet = 1.0305.g/rRinally, 30pL test diet, including 3L test
solution for the test and reference item treatmewas administered to each larva.

2. Observations

Following the administration of the test item oryda(D4), mortality was recorded on day 5 (D5), day
6 (D6) and at termination on day 7 (D7) (i.e., 248&h and 72 h after administration of test item,
respectively). Immobile larvae or larvae which dat react to contact of a paintbrush were noted as
dead.

At the study termination (D7) cells in which alikgvae did not entirely consume all provided food
(i.e., ‘'unconsumed food’) were recorded, but gaglrely only.

In order to evaluate effective concentrations eftést item solutions A-E, and corresponding
effective doses per larvae, two aliquots were tdkem the freshly prepared application solution and
analysed using GC-MS based on the ionisation mittron Impact (El) and Negative Chemical
lonisation (NCI).

3. Statistical calculations

For data analysis, results of the different teshitreatments were compared with the control.
Abbott’s corrected mortality was not calculatedcsimortality in the control treatments was 0.0 %.
Cumulative larval mortality on D7 of individual tégem treatments was analysed in comparison to
the control using Fisher’'s Exact Binomial test wihnferroni Correction, i.e. significance levels fo
pair-wise comparisons between treatment and congot adjusted for multiple testing € 0.05).

The LDio, LD2o and LDy values with 95 % confidence limits as well asN@ED were calculated for
the active ingredient of Bulldock 25 EC. Probit lgse was used to calculate the LDx values.
Statistical analysis was performed using ToxRatd3sional, Version 2.10.05, ® ToxRat Solutions
GmbH.

[I. RESULTS AND DISCUSSION

A. FINDINGS

Table B.9.5-3: Effect of Bulldock 25 EC on mortaliy of honeybeeApis mellifera L., larvae
after single exposure on D4
Control Bulldock 25 EC Dimethoate
(effective dose of as beta-cyfluthrin) (ug asl/larva)
(ug asl/larva)
0.0066 0.0133 0.0277 0.0491 0.1116 8.8
Mortality D7 [%)] 0.0 0.0 30.6* 72.2% 91.7* 97.2* 80
NOED 0.007ug as/bee/day
LDso (95 %-Cl) 0.020 (0.017 — 0.024) as/bee/day
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* Statistically significantly different from the atrol (Fisher’s Exact Binomial test with Bonferroni
correctionsp = 0.05); ClI = confidence interval

B. OBSERVATIONS

The EI (Electron Impact) mean recoveries for befiuthrin of two individual determinations per

dose level were observed to be 145.7 % (targetldos€0.0849ug as/larva), 156.5 % (target dose

level 0.0425ug as/larva), 144.6 % (target dose level 0.02d.as/larva), 139.7 % (target dose level
0.0106ug as/larva) and 137.6 % (target dose level 0.Q@p8&s/larva).

Effective mean recoveries for beta-cyfluthrin, seired by NCI (Negative Chemical lonisation)
analyses, were 131.4 % (target dose level 0.Q84%s/larva), 115.5 % (target dose level 0.0485
as/larva), 130.5 % (target dose level 0.0ggas/larva), 125.5 % (target dose level 0.0196

as/larva) and 123.9 % (target dose level 0.Q@p3s/larva).

Calculations of effective concentrations and d@edased on the more conservative mean recoveries
obtained by NCI analyses.

At study termination, cumulative control mortaléagross replicates was 0.0 % Cumulative mortality
in the reference item treatment, dimethoate at§.8s/larvae, was 80.6 %.

Measured concentrations of the active ingrediemewaore than 20 % higher than previously defined
target concentrations. Therefore, based on residalyses, all evaluations reported here are
conservatively based on re-calculated effectiveceantrations.

The study can thus be considered as valid.

At study termination, control mortality was 0.0 %.

At test termination (D7), corresponding to 72-hoafiter single exposure, the cumulative mortality
was 0.0, 30.6, 72.2, 91.7 and 97.2 for the effeatioses of 0.0066, 0.0133, 0.0277, 0.0491 and 6.111
ug as/larva, respectively.

Except for the lowest effective dose (0.0Q@6as/larva), all other test item treatments (i.6183,
0.0277, 0.0491 and 0.111.§ as/larva) exhibited significantly increased miitstacompared to the
control.

In the reference test 8.8 pg as (dimethoate) pes laas dosed. Mortality in the reference item
treatment was 80.6 %, demonstrating the sensitdfithe test system.

[ll. CONCLUSION

The LDso values 72-hours after single exposure of honeybkevae to beta-cyfluthrin (the active
substance of Bulldock 25 EC) were determined to l&020ng as/larva, respectively.
The NOED was determined to be 0.00ig as/larva.

RMS’s comments:
This study is considered valid and acceptable foht risk assessment.

B.9.5.1.4 Sublethal effects (KCP 10.3.1.4)

Sub-lethal effects on honey bees were assessagé tnnel and field tests already availableHer t
EU evaluation of beta-cyfluthrin (2002). Pleaserdb points B 9.5.1.5 and B 9.5.1.6 below.

In addition two new field studies with Bulldock & were conducted considering repeated
applications. The studies were investigating paaéting-term effects on relevant assessment
parameters and are summarised under point B 95.4n6 B 9.5.1.6/2.
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B.9.5.1.5 Cage and tunnel tests (KCP 10.3.1.5)

The effect of Bulldock 25 EC to honey bees undgdfconditions were evaluated in cage tests
conducted according to the BBA-Guideline 23-1 mdtiogy. The data were reviewed in the first
Monograph and a summary of the honey bee cagendgbints is presented in Table B.9.5-4.
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Table B.9.5-4: Semi-field tests honey bee endpoinmevant for beta-cyfluthrin
Test Applicati | Exposure | Result Reference| EU agreed
substance on rate endpoint
(SANCO/6
841/V1/97-
final)
Bulldock25 |15¢ Evening Flight intensity Pinsdorf, |Already
EC as/ha application |transitorily (1 - 2 d) 1989a evaluated
on Phacelia | reduced. Study no.:
(tent study) | Mortality slightly 890622,
increased. 890623
Colony strength and
brood not affected.
Bulldock25 |15¢ Evening Flight intensity Pinsdorf, |Already
EC as/ha application |transitorily (1 - 2 d) 1989b evaluated
on Phacelia | reduced. Study no.:
(tent study) | Mortality slightly 890624,
increased. 890625
Colony strength and
brood not affected.
Bulldock25 |[37.5¢ Evening Flight intensity Stute, Already
EC as/ha application |transitorily (1 - 2 d) 1987a evaluated
on Phacelia | reduced. Study no.:
(tent study) | Mortality slightly 870249
increased.
Bulldock25 |[37.5¢ Evening Flight intensity Stute, Already
EC as/ha application |transitorily (1 - 2 d) 1987b evaluated
onPhacelia | reduced. Study no.:
(tent study)| Mortality slightly 870248
increased.
Bulldock 25 |15¢ Evening Flight intensity Stute, Already
EC as/ha application |transitorily (1 - >3 d) |1989a evaluated
on Phacelia | reduced. Study no.:
(tent study) | Mortality slightly to 890300,
moderately increased.| 890301
Bulldock 25 |15¢ Evening Flight intensity Schulz, Already
EC as/ha application |transitorily (1 - 3 d) 1989a evaluated
on Phacelia | reduced. Study no.:
(tent study) | Mortality not 890901,
significantly increased| 890902
Colony strength and
brood not affected.
Bulldock 25 |15¢ Evening Flight intensity Stute, Already
EC as/ha application |transitorily (2 d) 1989b evaluated
on Phacelia | reduced. Study no.:
(tent study) | Mortality not or only | 890302,
slightly increased. 890303
Colony strength and
brood not affected
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B.9.5.1.6

Field tests (KCP 10.3.1.6)

Field studies were conducted to evaluate whetleeinttreased mortality observed in the tent studies
was due to starvation associated with the obseeellency effect.

Beta-cyfluthrin 25 EC was applied at 15 g as/hfiawering Phaceliafields in the evening after the
bee flight activity or during active bee foragingg and 15 g as/ha). The data were reviewed in the
first Monograph and a summary of the honey bed tie$t endpoints is presented in (see
Table B.9.5-5).

In addition two new field studies with Bulldock & were conducted considering repeated
applications. The studies were investigating paakting-term effects on relevant assessment

parameters (refer to point B 9.5.1.6/01 and B 96802). The results are summarised in Table B.9.5-5

Table B.9.5-5: Field test honey bee endpoints relant for beta-cyfluthrin
Test Application | Exposure Result Reference EU agreed
substance | rate endpoint
(SANCO/68
41/NV1197-
final)
Bulldock |15 gas/ha | Evening Flight intensity not affected.| Stute, 1989c | Already
25 EC application | Mortality not increased. Study no.: evaluated
on flowering | Colony strength and brood | 890304
Phacelia not affected.
Bulldock |15 gas/ha | Evening Flight intensity transitorily | Pinsdorf, Already
25 EC application |reduced. 1989a evaluated
on flowering | Mortality not increased. Study no.:
Phacelia Colony strength and brood | 890621
not affected.
Bulldock |15gas/ha | Evening Flight intensity not affected. Already
25 EC application | Mortality not increased. Stute, 1989d | evaluated
on flowering | Colony strength and brood | Study no.:
Phacelia not affected. 890305
Bulldock |15gas/ha | Evening Flight intensity transitorily | Pinsdorf, Already
25 EC application |reduced. 1989b evaluated
on flowering | Mortality not increased. Study no.:
Phacelia Colony strength and brood | 890620
not affected.
Bulldock |15 g as/ha +Application | Flight intensity sharply Nengel, 1997| Already
25 EC 7.5 g as/ha | during decreased for 24-48 hours. | Study no.: evaluated
foraging in | Increase in mortality for 1 - f97152/01-
flowering days after both applications, BFEU
Phacelia No adverse effects on honey
bee brood.
Bulldock |15 g as/ha +Application |Foraging activity sharply | Kleiner, 1997| Already
25 EC 7.5 g as/ha | during decreased for 3 days and | Study no.: evaluated
foraging in | increased mortality at 15 g | 971048049
flowering as/ha.
Phacelia Foraging activity sharply
decreased for 1 day at 7.5 ¢
as/ha and slight increase in
mortality.
No effects on honey bee
brood.
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Bulldock |2x17.5g |Evening Foraging activity reduced fgrSandrock, New study

25 EC as/ha application |1 day. 2014c
on flowering | Adult mortality not Study no.:
Phacelia increased. 20130101
Assessment of colony CP 9.5.1.6/01

strength and brood area
inconclusive?).

Bulldock |2x17.5g |Evening Foraging activity not Sandrock, New study
25 EC as/ha application |reduced. 2014d

on flowering | Adult mortality slightly Study no.:

Phacelia increased for 2 days. 20120046

Colony strength and brood | CP 9.5.1.6/02
area slightly decreased.

No biologically relevant
effects on honey bee brood
development.

@ Because some colonies showed signs of rearinghdeuqueens in both, control and test item treatme
followed by queen supersedure in 2 test item raf#i, the dataset on colony conditions (brood amcber of
adult bees) cannot reliably be interpreted.

Report: CP 9.5.1.6/01
Sandrock, C. 2014c
Bulldock 25 EC (as: beta-cyfluthrin) - A Field 8iuto Evaluate Potential Side
Effects on Brood Development, Foraging Activity, Nadity and Behaviour of
Adult HoneybeesApis melliferal. (Hymenoptera: Apidae), Following the
Application after Bee-Flight on Phacelia tanacéiifan 2013. Innovative
Environmental Services (IES) Ltd, Switzerland répar.: 20130101, edition
number: R-33347

Guidelines: PP 1/170 (4). Side-effects on honeybees. Bulle&#®P/EPPO 40, 313-
320. 2010; Partly following elements of OECD Guidamalocument No.
75 (2007)
GLP: yes

Executive Summary

A field study to evaluate potential side effectsboood development, foraging activity, mortalitydan
behaviour of adult honeybedspis melliferal.. (Hymenoptera: Apidae), following the applicatio
after bee-flight orPhacelia tanacetifoliavas conducted with Bulldock 25 EC.

The test item was applied twice at an interval@tidys. For both applications, the treatment ras w
17.5 g beta-cyfluthrin as/ha, corresponding to lOBulldock 25 EC/ha. Both applications were
carried out with a spray volume of 200 L water/hd swere conducted during tRéaceliaflowering
stage BBCH 61 and 65, respectively.

Four colonies serving for biological assessmemisffing, mortality, behaviour, single cell brood
development and colony assessments) and 2 colesneimg for collection of samples for residue
analysis were placed next to the fields 4 daysreefte second application. After the second test it
application colonies stayed within the fields faother 11 days and were then transferred to a
monitoring site, where they were monitored up tp 42.

Exposure of honeybees was confirmed by foragingmasions as well as residue analyses on
samples of blossoms, pollen and nectar from forbges, in-hive pollen and nectar, in-hive honey and
bee bread.

Exposure to the test item was confirmed by resahadyses of beta-cyfluthrin in blossoms (mean 1.01
mg as/kg), pollen loads collected from forager {@d322-0.120 mg as/kg) and from Varroa boards
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inserted underneath the hives (probably rejectettiéyolonies) (0.040-0.390 mg as/kg). Nectar
samples extracted from honeybee honey stomachslbas all in-hive samples, such as bee bread,
nectar and honey, did not contain residues of logtha#thrin above the limit of detection

(<0.01 mg/kg).

During the exposure period in the field effectshomeybee behaviour were observed (increased
nervousness and aggressiveness). Foraging aatiagynly affected on the day after the second
application but no longer during the 11 days ofesxpe thereafter.

No effect on forager, drone or pupae mortality weakected during the exposure and post-exposure
period.

Development of single brood cells was monitored @2&days. According to statistical analyses,
significantly increased brood termination ratesengetected for eggs, young larvae and old larvae
(10.4 % 7.2 % and 13.0 %, respectively), as wetdligsificantly decreased brood compensation for
young larvae. The brood termination rates obsenvéite control colonies were very low for all brood
stages (3.2 %, 1.7 % and 4.1 % for eggs, youngéaand old larvae, respectively). Although
statistically significant differences between cohand test item were found in the test item tresatim
compared to the control, the overall level of broanination rates observed in the test item are
considered of being of marginal biological concdrme brood index and the compensation index were
comparable in the control and in the test itemttneat. However, because of the very high values
combined with low standard deviations, the statidtanalysis revealed a significantly lower
compensation index for young larvae for the tesnhit

Because some colonies showed signs of rearing t&ugiheens in both treatment groups, including
gueen supersedure in two test item replicategjdkaset on colony conditions should be interpreted
with caution, and was therefore split into dat#séall colonies for biological assessments) and B
(dataset A excluding the two test item colonies éxhibited queen supersedure).

While brood nests in the control colonies increased1 % during the exposure phase, brood nests of
the test item colonies decreased by 34 %.

During the post-exposure phase, brood nests dectéadependent of the treatment as a response to
the progressing season, yet, this trend was sfigibre pronounced in the test item colonies (-77 %)
compared to the controls (-50 %) at study termamatConsidering colony dataset B, the decrease in
the test item group was slightly less after theosxpe phase (-30 %) and at study termination (-R9 %
Regarding colony dataset A, control colony strenigtheased by +39 % after the exposure phase and
remained at this level at study termination (+41 Fb)contrast, colony growth was reduced in the tes
item treatment colonies, with slightly decreasirayker populations after the exposure phase (-3 %)
and only slightly increasing numbers of bees towaing end of the post-exposure phase (+7 %).
Considering colony dataset B, the mean relativegéaf the test item colonies was similar after the
exposure phase was (+4 %) but with +15 % at stedyihation largely in the same range compared
to the control.

I. MATERIALS AND METHODS
A. MATERIALS

1. Test material:

Test item: Bulldock 25 EC (beta-cyfluthrin)

Description: Colourless limpid liquid

Lot/Batch #: 92110454

Purity: 25 g/L (nominal), 25.8 g/L (measured)
2. Control: not treated

Weather conditions
Transitional exposure period (DAST -4 to 0): ungatonditions with rainfall on DAST -4,-3
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and -2 (3 rain events for the control field andathrevents for the test item field), but also
including extended sunny periods.

Exposure period (DAST 1-11): overall favourable atable conditions for honeybee flight
activity, with rain events only on DAST 2 and 3bath, control and test item fields.
Post-exposure period (DAST 12 - 42): In generabtasble conditions for honeybee flight
activity with some rainfall on 12 days.

Test species

Honeybee Apis melliferal.), healthy honeybee colonies (1 year old queeesying from the same
breeding strain, but not sister queens) with ome hody including 13-14 Swiss format frames and
containing between 20800 to 33100 bees (treatmrempgaverages for the control and test item were
24763 and 25663 bees/colony, respectively), 8 tielfies with brood of all stages and at least 3
frames with stores (honey, nectar, pollen).

B: STUDY DESIGN AND METHODS

1. Trial site and test design

Two fields grown withPhacelia tanacetifoliaseparated by 3.5 km were used. The control {225
ha) was located in CH-4114 Hofstetten and theitist field (2.21 ha) in CH-4118 Rodersdorf,
Switzerland.

The test item was applied twice at an interval®@tiays. Thé>haceliaflowering stage was BBCH 61
and 65 at the first and second test item applinatiespectively. Both applications were conducted
after daily bee flight activity during the nighth@ control field was not treated. Four days befoee
second test item application 6 colonies were platéde margins of each field (4 colonies for
biological assessments and 2 for residue sampliiftgr the second test item application (DAST 0),
colonies stayed within the fields for another 1§sdand were then transferred to a monitoring site
during early morning on DAST 12 (before bee flightivity), where they were monitored in the
absence of mass-flowering crops and intensive algnie (DAST 12 to DAST 42).

Residue analyses for beta-cyfluthrin were perforrddceliaflower samples were taken directly
after the second night application of the test if®AST 0). Forager bees were collected at the hive
entrances on DAST 0, 1, 2, 3, 4, 7 to examine vesidn pollen and nectar collected by the bees.
In-hive nectar and pollen samples were collecteBAST 0, 3 and 7, and additional honey samples
were taken on DAST 14haceliapollen loads that were detected on Varroa boarsksried within
hives were collected when noticed in larger questitDAST-3 to 7).

For both applications, the treatment rate was @ h8&ta-cyfluthrin as/ha, corresponding to 700 mL
Bulldock 25 EC/ha. Both applications were carrietlwith a spray volume of 200 L water/ha and
were conducted during ththaceliaflowering stage BBCH 61 and 65, respectively.

2. Sampling methods and sample processing

Mortality of adult worker honeybees, pupae anddarwas monitored from DAST -4 to DAST 11 in
the dead bee traps (in-hive mortality) and on treets outspread in the fields (field phase inclgdin
transitional exposure and exposure phase at thiesites) and DAST 13 to DAST 42 in the dead bee
traps (post-exposure phase at the monitoring dite).data obtained on DAST 12 was collected
during early morning before bee flight and the ogltransfer to the monitoring site, and thus
considered as belonging to the exposure phase.

Foraging activity was monitored DAT - 4 to DAT 1fie(d phase).

Behaviour of the bees in the crop (DAT -4 to DAT) Whas monitored at the hive entrances and in
general (DAT - 4 to DAT 42).

Colony condition assessments (food stores, brosaksacolony strength) of the colonies used for
biological assessments were performed on DAST 04,721, 28, 35 and 42.

Detailed brood assessments (brood terminationbated index and brood compensation index of at
least 290 marked cells containing eggs, young &aaral old larvae, respectively, resulting in aslea
870 marked cells per colony replicate) were peréatBFD 0 (DAST 0), BFD 4 (DAST 4), BFD 10
(DAST 10), BFD 16 (DAST 16), BFD 22 (DAST 22).
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Details on validation of the analytical method,gamation and processing of samples and actual
residue analysis are detailed in the study report.

3. Statistical calculations

Treatment comparisons of mean brood terminatiasnaere performed for consecutive BFD
assessments using discrete count data and Figlxacs tests. Mean brood and compensation indices
were compared using two sample tests (either Brasbn-parametric Mann-Whitney analogue,
depending on normality and variance distributions).

Treatment mean in-hive mortality was compared &mheday and for entire experimental phases
(transitional exposure, exposure, post-exposurgpaatiapplication) using two sample tests (either t
test or non-parametric Mann-Whitney analogue, deipgnon normality and variance distributions).
Pupae and adult bees were analysed separatelpafatter was further separated into workers and
drones for additional analyses. Mortality data oitgd from the sheets spread out within fields was
skewed, as most counts resulted in zeros, andhtitustatistically assessed.

Mean foraging activity was assessed per day, baseen independent observations within fields, and
for entire transitional exposure and exposure ghasimg two sample tests (either t-test or non-
parametric Mann-Whitney analogue, depending on abtyrand variance distributions).

Test direction of the alternative hypothesis: oled smaller for mortality (daily and overall
comparisons) and brood termination (for each BRkvidually), one-sided greater for foraging
activity (daily and overall comparisons) and br@wdl compensation index, respectively (for each
BDF individually).

For all tests the significance level was 0.05.

The following endpoints were evaluated during cgloanditions assessments: number of adult bees,
comb area comprising of brood (total, as well gmestely for eggs, larvae and pupae, respectively),
stores, including nectar and honey (combined apdragely) and pollen, and vacant cells.
Corresponding data are presented descriptively, @elypresenting relative changes compared to the
initial assessment.

Two data sets are presented separately:

A) colonies used for biological assessments (N¥4rpatment)

B) dataset A, but excluding test item colony regtiés 1 and 2 in which queen supersedure took
place during the post-exposure monitoring phase.

[I. RESULTS AND DISCUSSION

A.  FINDINGS

Table B.9.5-6: Effects of Bulldock 25 EC on honeyleemortality, foraging activity and

brood development

Control Test item
Assessment n=4 n=4

Worker bees/Colony (mean mortality+ SD)
Transitional exposure (DAST -4 to 0) 9.7 +(3.5 8.0 4.1
Exposure (DAST 0 to 12) 7.0 +|3.0 6.2 +|2.3
Post- exposure - field (DAST 13 to 42) 6.6 (1.7 5.5 +]2.9
Post second application (DAST 0 to 42) 6.7 +10.8 5.7 21

Drones/Colony (mean mortality+ SD)
Transitional exposure (DAST -4 to 0) 1.3 (1.0 4.4 +|1.4*
Exposure (DAST 0 to 12) 2.0 +(1.2 2.3 1.6
Post- exposure (DAST 13 to 42) 0.6 +10.3 0.5 /0.1
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Post second application (DAST O to 42) 1.0 [£]o5 || ]10 [t]0o5 ||
Pupae/Colony (mean mortality+ SD)
Transitional exposure (DAST -4 to 0) 0.0 +1(0.0 1.0 +|0.9*
Exposure (DAST 0 to 12) 0.2 + (04 0.3 +10.7
Post- exposure - field (DAST 13 to 42) 0.2 +10.3 0.3 +]0.3
Post second application (DAST 0 to 42) 0.2 +10.2 0.3 +/0.3
Worker bees/Sheets (mean mortality + SD)
Transitional exposure (DAST -4 to 0) 0.0 +1(0.0 0.8 +1.1
Exposure (DAST 0 to 12) 0.5 + (1.0 0.5 +10.9
Foraging activity of beesfn(mean + SD)
Transitional exposure (DAST -4 to 0) 140 |+]6.2 126 |x|4.5
Exposure (DAST 1to 11) 104 |+(29 8.1 +]2.7*%

Mean % of worker population
[relative change]

DAST 0 100 100 (100)
DAST 7 144 99 (107)
DAST 14 139 97 (104)
DAST 21 151 97 (115)
DAST 29 145 108 (118)
DAST 35 140 106 (118)
DAST 42 141 107 (115)

Mean % Brood Nest
[relative change]

DAST 0 100 100 (100)
DAST 7 113 68 (71)
DAST 14 111 66 (70)
DAST 21 76 51 (53)
DAST 29 63 39 (46)
DAST 35 47 28 (39)
DAST 42 50 23 (41)

Mean Values of Brood Development
Eggs + SD (BFD 22)

Brood Termination Rate (%) (DAST 22) 3.2 |15 104 |+ |7.7*
Brood Index (DAST 22) 4.8 (0.1 4.5 0.4
Compensation Index (DAST 22) 4.9 +(0.1 4.6 +/0.3

Mean Values of Brood Development
Young Larvae + SD (BFD 22)

Brood Termination Rate (%) (DAST 22) 1.7 +10.9 7.2 +|2.9*

Brood Index (DAST 22) 4.9 + (0.0 4.6 +10.2*

Compensation Index (DAST 22) 4.9 +1(0.0 4.7 +|0.1*
Mean Values of Brood Development
Old Larvae + SD (BFD 22)

Brood Termination Rate (%) (DAST 22) 4.1 +1]5.2 13.0 |+]|12.0*

Brood Index (DAST 22) 4.8 +(0.3 4.4 +10.6

Compensation Index (DAST 22) 4.9 +10.2 4.6 +]0.3
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1 Numbers shown for complete dataset A and datasetddiding the two test item colonies in which
queen supersedure occurred (in parentheses)

* Statistically significant difference detected quaned to the control, see detailed statistics tesul

a No significant difference when DAST 1 is excluded

DAST Days After Second Treatment exposure

SD Standard Deviation

Mortality

According to statistical analyses, in-hive mortesitof workers, drones and pupae were not
significantly increased in the test item treatn@orhpared to the control during all experimental
phases, except for drone and pupae mortality duh@dransitional exposure phase. There were also
no obvious effects on forager mortality (as infdri@m the sheets spread out in the fields).

Foraging activity

According to statistical analyses, overall foragaogvity was significantly decreased in the téstn
field during the exposure phase. However, thisifigdvas strongly influenced by the data obtained
from DAST 1, where statistical analysis detectaghlyi significant differences. Otherwise foraging
levels did not differ between the control and tesh treatment throughout the exposure phase.

Behaviour

In the field treated with the test item the folloiobservations were made: (i) short-term repellent
effects on the crop after the second test itemiegapn; (ii) aggressive and nervous behaviour
throughout the exposure phase, and (iii) symptoihp®isoning in the field and at the hive entrances
on the day after the second test item applicatiod,occasional indication for clustering at theshiv
entrance during the exposure phase.

Queen cells were naoticed in two control replicateDAST 7 during the exposure phase, which were,
however, no longer present on DAST 14 at the madnijcsite. Similarly, on DAST 21 queen cells
were noticed in one test item colony replicate treate been removed on DAST 29. However, in two
other test item colony replicates queen supersaslaseobserved in two test item replicates durimg th
post-exposure phase (beginning on DAST 29).

Colony strength

Regarding colony dataset A, control colony strerigtheased by +39 % after the exposure phase and
remained at a high level at study termination (%)1In contrast, colony growth was decelerated in
the test item treatment colonies, with only slighticreasing worker populations after the exposure
phase (-3 %) and only slightly increasing numbétseas at the end of the post-exposure phase (+7
%). Considering colony dataset B the mean relathange of the test item colonies increased slightly
after the exposure phase was (+4 %) and was whtP4 &t study termination largely in the same
range compared to the control.

Brood nest (eggs/larvae/pupae)

While brood nests in the control colonies increased1 % during the exposure phase, brood nests of
the test item colonies decreased by 34 %. Duriagtst-exposure phase, brood nests decreased
independent of the treatment as a response tadigegssing season. Yet, this trend was more
pronounced in the test item colonies (-77 %) comgao the controls (-50 %) at study termination.
Considering colony dataset B the decrease in #tetéen group was slightly less after the exposure
phase (-30 %) and at study termination (-59 %).

Nectar and honey stores

Nectar and honey stores increased substantiallpgithe exposure phase, suggesting that the bees
foraged extensively on the crop. The increaseértdht item treatment colonies (+100 %) was

stronger compared to the controls (+75 %). Durirggost-exposure phase at the shared monitoring
site this pattern was changed, with control colemiking advantage of a sporadic honey dew flow in
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the surrounding forest more efficiently (+193 %@rtitest item colonies (+151 %). Considering colony
dataset B the relative increase in the test itamnmrvas slightly less after the exposure phase @#p3
and at study termination (+146 %), respectively.

Pollen stores

Pollen stores remained similar in the control grdupughout the study (+8 % after the exposure
phase and -12 % at study termination). Pollen ststt®ngly increased in the test item coloniesrgyri
the exposure phase (+31 %) and the post-exposas® @t the monitoring site (+96 %), which is in
accordance with the observation of repellent effect pollen foraging (but not on nectar foraging) i
the test field. Nevertheless, pollen stores wenrsiclerably lower in the test item group compared to
the control. Considering dataset B the patternsiragar for the test item group (+23 % after the
exposure phase and +37 % at study termination).

Brood termination rate

Mean brood termination rates in the control weg%.for eggs, 1.7 % for young larvae and 4.1 % for
old larvae and 10.4 % for eggs, 7.2 % for youngdarand 13.0 % for old larvae in the test item,
respectively. According to statistical analysesnulative mean brood termination rates were
significantly higher in the test item treatment g@ared to the control for all selected brood stages,
eggs, young larvae and old larvae. Acceptabiliieda for brood termination rates (BTRs) under
field conditions are currently not defined. In ttantext of the information on commonly observed
BTRs available from an evaluation of 17 honeybembtistudies performed according to the Oomen
et al. test method across Germany and Switzerlaadaperiod of 15 years, the findings for the test
item treatment in the current study, appear toifiahe range found for experimental control codani
of similar strength under field conditions. In tegard, although statistical analyses detected
significantly increased brood termination ratesdibdevelopmental stages in the test item treatmen
compared to the control, the overall level of broaunination rates observed in the test item may be
considered of being of marginal biological concern.

Brood index

According to statistical analyses, brood indicesengignificantly lower in the test item treatment
compared to the control on at least two of the Bssessments for each selected brood stage,dg€. eg
young larvae and old larvae.

Brood compensation index

According to statistical analyses, mean compensatidices of the test item treatment were
significantly lower compared to the control for ed@FD 10) and young larvae (BFD 10, 16 and 22)
but not for old larvae.

Residue analysis

The mean residue of beta-cyfluthrin in flowers dedd in the twelve samples taken at DAST 0
approximately 1 hour after the second test itentiegion was 1.01 mg as/kg and the maximum
residue was 1.29 mg as/kg.

Before the second test item application on DASTrdnhéitional exposure, 10 days after the first test
item application) the residues of beta-cyfluthnrpbllen loads collected from forager bees were
determined to range between 0.028 and 0.034 mg.a&fter the second test item application the
maximum residue in pollen loads collected from f@mabees was 0.120 mg as/kg on DAST 1. Later
on residues ranged between 0.022 and 0.104 mg lstiwgen DAST 2 to 7.

Regarding pollen loads collected from Varroa boandsrted underneath the experimental colonies
the two samples collected before the second tstdipplication on DAST -3 and 0 were determined
to be 0.060 and 0.044 mg as./kg, respectively.rébielue found after the second test item applioatio
was determined as 0.390 mg as/kg on DAST 3 andb0riPas/kg on DAST 7.

None of the in-hive samples, such as honey (DASTHek bread and nectar, nor nectar extracted
from the honey stomachs of foragers (DAST 0 tooftained traceable residues of beta—cyfluthrin
(<0.01 mg as/kg).
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Il. CONCLUSIONS

After two applications of 700 mL Bulldock 25 EC/{@rresponding to 17.5 g beta-cyfluthrin/ha) onto
flowering Phacelia tanacetifolian a 10 day interval the exposure of honeybedisddest item was
confirmed by foraging observations as well as ngsignalyses.

On the day after the second application up to Orig@s/kg were found in pollen loads collected
from forager bees but residues detected in polladd collected on later sampling occasions declined
and ranged between 0.022 and 0.104 mg as/kg. Synilasidues of beta-cyfluthrin were detected in
the pollen loads collected from Varroa boards iteseunderneath the hives (probably rejected by the
colonies) and ranged between 0.196 and 0.390 miigever, none of the in-hive samples, such as
bee bread, nectar and honey, nor nectar from folzggstomachs, contained traceable residues of
beta—cyfluthrin (<0.01 mg as/kg).

Apparent effects on honeybee behaviour were obdeespecially increased nervousness and
aggressiveness. Foraging activity was only affeotethe day after application but not thereafter.
Furthermore, no effect on forager mortality wasedegd.

According to statistical analyses, significantlgrieased brood termination rates were detectedlfor a
brood stages (eggs, young larvae and old larvaeyell as significantly decreased brood
compensation for young larvae. The brood termimatédes observed in the control colonies were
very low for all brood stages (3.2 %, 1.7 % and%.for eggs, young larvae and old larvae,
respectively), which was probably influenced by dherall large colony strength (all colonies

> 20’000 workers). In this regard, although statédtanalyses detected significantly increased droo
termination rates for all developmental stagesiintest item treatment compared to the control, the
overall level of brood termination rates observethie test item (10.4 % 7.2 % and 13.0 % for eggs,
young larvae and old larvae, respectively) maydiesitlered of being of marginal biological concern.
Because some colonies showed signs of rearing tugiheens in both treatments, including queen
supersedure in two test item replicates, the diataseolony conditions should be interpreted with
caution, and was therefore split into dataset Ac@bnies for biological assessments) and B (@htas
A excluding the two test item colonies that exlgbijueen supersedure).

The brood index and the compensation index werepaoable in the control and in the test item
treatment. However, because of the very high vatoetbined with low standard deviations, the
statistical analysis revealed a significantly lowempensation index for young larvae in the teshit
treatment.

While brood nests in the control colonies increased1 % during the exposure phase, brood nests of
the test item colonies decreased by 34 %. Duriagtst-exposure phase, brood nests decreased
independent of the treatment as a response tadigegssing season, yet, this trend was slightlyemor
pronounced in the test item colonies (-77 %) comgan the controls (-50 %) at study termination.
Considering colony dataset B, the decrease inebtatem group was slightly less after the exposure
phase (-30 %) and at study termination (-59 %).

Regarding colony dataset A, control colony strerigtiheased by +39 % after the exposure phaske
remained at this level at study termination (+41 Fbontrast, colony growth was decelerated in the
test item treatment colonies, with slightly decnegsvorker populations after the exposure phase (-3
%) and slightly increasing numbers of bees tow#tdsend of the post-exposure phase (+7 %).
Considering colony dataset B, the mean relativegéaf the test item colonies was similar after the
exposure phase was (+4 %) but with +15 % at steidgihation largely in the same range compared
to the control.

RMS’s comments:
This study is considered valid and acceptable foht risk assessment.

Report: CP 9.5.1.6/02
Sandrock, C. 2014d
Bulldock 25 EC (as: beta-cyfluthrin) - A Field 8iuto Evaluate Potential Side
Effects on Brood Development, Foraging Activity, Nadity and Behaviour of
Adult Honeybees, Apis mellifera L. (Hymenoptera:idge), Following the
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Application after Bee-Flight on Phacelia tanacdfdnnovative
Environmental Services (IES) Ltd, Switzerland, niepm: 20120046, edition
number: R-28685

Guidelines: OEPP/EPPO Guideline No. 170 (4); Partly followeigments of OECD
Guidance document No. 75 (2007)

GLP: yes

Executive Summary

A field study to evaluate potential side effectsboood development, foraging activity, mortalitydan
behaviour of adult honeybedspis melliferal.. (Hymenoptera: Apidae), following the applicatio
after bee-flight orPhacelia tanacetifoliavas conducted with Bulldock 25 EC.

The test item was applied twice at an interval®@tidys. For both applications, the treatment ras w
17.5 g beta-cyfluthrin as/ha, corresponding to M0Bulldock 25 EC/ha. Both applications were
carried out with a spray volume of 300 L water/hd &were conducted during tRéaceliaflowering
stage BBCH 61 and 65, respectively.

Four colonies serving for biological assessmemiding, mortality, behaviour, single cell brood
development and colony assessments) and 1 colovipgéor collection of samples for residue
analysis were placed next to the fields 4 daysredfte second application. After the second test it
application colonies stayed within the fields faother 9 days and were then transferred to a
monitoring site, where they were monitored up tp 28 Exposure of honeybees was confirmed by
foraging observations as well as residue analyseamples of blossoms, pollen and nectar from
forager bees, in-hive pollen and nectar, in-hivedyoand bee bread.

Exposure to the test item was confirmed by resahadyses of beta-cyfluthrin in blossoms (mean
0.645 mg as/kg), pollen loads collected from fordmges (0.011-0.101 mg as/kg) and from Varroa
boards inserted underneath the hives (probablgtegjeby the colonies) (0.085-0.090 mg as/kg).
Nectar samples extracted from honeybee honey stwnas well as all in-hive samples, such as bee
bread, nectar and honey, did not contain residibsta—cyfluthrin above the limit of detection (€0.

mg/kg).

Foraging activity was slightly decreased on the aftgr the second test item application, but overal
there was no difference in foraging activity acritesentire exposure phase.

According to statistical analyses pupae mortalitsirty the exposure phase was slightly but
significantly increased in the test item when coragao control.

No statistically significant difference in pupae nadity between control and test item was found in
the post exposure phase. Adult in-hive mortality wkghtly but statistically significantly increake
Forager mortality was higher on the day after #moad test item application, but across the entire
exposure phase there was no statistically sigmifiddference between the two treatments.
Development of single brood cells was monitored @days. The mean cumulative brood
termination rate for the observed eggs was modgrataeased in the test item group (16.6 %), but
overall statistically significantly higher compartedthe control (9.9 %). Although statistical arsdy
detected significantly increased brood terminatetes for eggs in the test item treatment comptared
the control, the overall level of brood terminatiates observed in the test item is considereciofgh
of marginal biological concern. Regarding the braad the compensation indices, no statistically
significant differences were detected.

Regarding colony development, there were minoredes@s in the test item on colony strength (-10 %)
and brood nest size (-18 %) at the end of the stutlife the control displayed relative increaselBl(+
% and + 15 %, respectively).
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I. MATERIALS AND METHODS

A. MATERIALS
1. Test material:

Test item: Bulldock 25 EC (beta-cyfluthrin)

Description: Yellow-brown, liquid

Lot/Batch #: 0111311

Purity: 25 g/L (nominal), 26.9 g/L (measured)
2. Control: not treated

Weather conditions

Transitional exposure period (DAST -4 to 0): patthsettled with rainfall on 3 of 5 days and
an overall mean temperature of 17.6° C.

Exposure period (DAST 1-9): partly unsettled withnfall on 6 of 9 days and an overall
mean temperature of 16° C.

Post-exposure period (DAST 10 - 28): fairly goodthwainfall on 4 of 19 days and an overall
mean temperature of 20.4° C.

Test species

Honeybee Apis melliferal.), healthy honeybee colonies (sister queens) e hive body including
12 Swiss format frames and containing between 1120@350 bees (treatment group averages for
the control and test item were 17750 and 16038/ ta&esy, respectively), 6 to 9 frames with brood of
all stages and at least 3 frames with stores (havemtar, pollen).

B: STUDY DESIGN AND METHODS

1. Trial site and test design

Two fields grown withPhacelia tanacetifoliaseparated by 1.6 km, were used. The control {43
ha) was located in 4447 Kanerkinden and the test fteld (1.51 ha) in 4443 Wittinsburg,
Switzerland.

The test item was applied twice with an interval@fdays. Th&haceliaflowering stage at the first
test item application was BBCH 61-63 and 65 atséeond application, respectively. Both
applications were conducted after daily bee fligttivity during the night. The control field wastno
treated. Four days before the second test itemcapiph 5 colonies were placed at the margins of
each test fields (4 colonies for biological assesgrand 1 for residue sampling). After the seceastl t
item application (DAST 0), colonies remained witfiglds for 9 days and were then transferred to a
monitoring site during the night of DAST 9 (aftezebflight activity), where they were monitored in
the absence of mass-flowering crops and intengjriewdture (DAST 10 to DAST 28).

For residue analyses, the following matrix was dathflower buds (DAST 0 after second test item
application), pollen and nectar from forager bé®&3T -1, 1, 2, 3, 4 and 6), in-hive pollen and aect
(DAST -1 for the test item and O before seconditest application for the control, respectively and
on DAST 4 and 6), in-hive honey (DAST 10 or 11).

For both applications, the treatment rate was @ h8&ta-cyfluthrin as/ha, corresponding to 700 mL
Bulldock 25 EC/ha. Both applications were carrietiwith a spray volume of 300 L water/ha and
were conducted during thithaceliaflowering stage BBCH 61 and 65, respectively.

2. Sampling methods and sample processing

Mortality of adult worker honeybees, pupae anddarwas monitored from DAST -4 to DAST 9 in
dead-bee traps and on the linen sheets (field pbaseDAST 10 to DAST 28 only dead-bee traps
(monitoring site phase).

Foraging activity was monitored DAST -4 to DASTfId phase).
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Behaviour of the bees in the crop (DAT -4 to DATW&s monitored at the hive entrances and in
general (DAT - 4 to DAT 28).

Colony condition assessments (food stores, brosaksacolony strength) of the colonies used for
biological assessments were performed on DAST ASD6, DAST 12/13, DAST 19 and DAST 27.
Detailed brood assessments (brood terminationeted index and brood compensation index of
398 to 440 selected eggs were performed BFD 0 (DA$TBFD 6 (DAST 5), BFD 10 (DAST 9),
BFD 17 (DAST 16), BFD 21 (DAST 20).

Details on validation of the analytical method,gamation and processing of samples and actual
residue analysis are detailed in the study report.

3. Statistical calculations

Welch's t-test and in the case of non-normalitparent distribution non-parametric Mann-Whitney
test. In the case of brood termination where olzgems were recorded as discrete counts, Fisher's
exact test was used. Test direction of the altematypothesis: one-sided smaller for mortalityilida
and overall comparisons) and brood terminationyiiasne-sided greater for foraging activity
(overall comparisons) and brood and compensatidexirrespectively (daily).

Significance level: For all data:= 0.05

[I. RESULTS AND DISCUSSION

A.  FINDINGS

Table B.9.5-7: Effects of Bulldock 25 EC on honeylgemortality, foraging activity and
brood development

Control | Test item
Assessment n = 4(5f n = 4(5f

Worker bees/Colony (mean mortality+ SD)
Transitional exposure (DAST -4 to 0) 19.3 |+£]6.3 291 |+ |16.9
Exposure (DAST 1 to 9) 11.2 |+|8.8 198 |+ [17.9 |”
Post-exposure (DAST 10 to 28) 56.5 |+|16.7 782 |+ |411 |7
Post-2%-application (DAST 1 to 28) 419 |+|11.7 59.4 |+ [28.6 |°

Pupae/Colony (mean mortality+ SD)
Transitional exposure (DAST -4 to 0) 0.8 |+|1.7 1.0 + |0.8
Exposure (DAST 1 to 9) 0.7 [+|1.8 11 |+ |17 |7
Post-exposure (DAST 10 to 28) 0.3 |+|04 0.3 + |03
Post-2%-application (DAST 1 to 28) 0.4 |+|0.5 0.6 |+ |05

Worker bees/Sheets (mean mortality + SD)
Transitional exposure (DAST -4 to 0) 24 |+|2.1 0.2 + (04
Exposure (DAST 1 to 9) 1.1 |(x]1.7 3.0 + |51

Foraging activity of bees/Mm(mean + SD)
Transitional exposure (DAST -4 to 0) 11.2 |£]6.9 114 |+ |6.1
Exposure (DAST 1to 9) 6.8 |[+|6.7 74 |+ |6.0

Mean values of Brood Development
?cr)())od termination rate (%) BFD 21 (DAST 99 |+|57 166 |+ |12.0 |2
Brood index BFD 21 (DAST 20) 45 |+|0.3 4.2 + |0.6
Compensation index BFD 21 (DAST 20) 46 |+|0.2 4.3 + |0.6
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a For brood termination and brood and compensatidex colony replicates used for residue sampliegewncluded

*  Statistically significantly greater when compartedhe control (Mann-Whitney,=0.05, alternative one sided smaller)

A Statistically significantly greater when compatedhe control (Fisher's exact test0.05, alternative one-sided smaller)
DAST Days After Second Treatment

Table B.9.5-8: Effects of Bulldock EC 25 on colongtrength, brood nest, stores and vacant
cells
Control Test Iltem
Assessment ch cn
ange ange
Mean [+| SD in % Mean +|SD in %

Mean colony strength

Transitional Exposure DAS

2 17750 |+|2313|100 16038 + (3489|100
Exposure DAST 6 19763 |+|2781|111 16563 +|3775|103
Post-Exposure DAST 12 | 22775 |+|4644)128 16875 +14327|105
Post-Exposure DAST 19 |20813 |+|4843|117 16713 +|4576|104
Post-Exposure DAST 27 19638 |+|6909|111 14513 +|4341|90

Mean comb aréa(cm?) of brood nest (eggs, larvae,
pupae) / colony

Transitional Exposure DAS

D 5917 |£|1621|100 6700 +11526| 100
Exposure DAST 6 6954 |+/1948|118 6366 +|818 |95
Post-Exposure DAST 12 7172 |£| 1891 121 6240 +| 718 93
Post-Exposure DAST 19 6689 |£| 1366 113 5802 +| 932| 87
Post-Exposure DAST 27 6804 |+| 1602 115 5468 +(1189] 82

Mean comb aréa(cm?) of stores (nectar, honey,
pollen) / colony

Tyansitonal Exposure DAS g96g | +| 2577|100 7840 |+|1199 100
Exposure DAST 6 7817 |x| 3078] 87 7046 +| 883 90
Post-Exposure DAST 12 6746 |+| 2961 75 6240 +| 940, 80
Post-Exposure DAST 19 7322 | x| 2675 82 7368 +| 1462 94
Post-Exposure DAST 27 7046 |+| 2034 79 7472 +| 1415 95

Mean comb aréa(cm?) of vacant cells / colony

Transitional Exposure DAS

2 7218 |+| 1356 100 7564 +| 1522 100
Exposure DAST 6 7333 |+|1386| 102 8692 +|1306| 115
Post-Exposure DAST 12 8185 |x| 1824 113 9624 x| 697 127
Post-Exposure DAST 19 8093 |+| 1600 112 8934 +| 2065 118
Post-Exposure DAST 27 8254 |+| 4394 114 9164 +| 2077 121

1 Number of bees per colony estimated according ébdfielder method.
2 Comb area per frame side = 921 cm2 correspondi2g164 cm? of a colony with 12 frames.
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Mortality (adult worker bees)

Transitional exposure (field site) DAST -4 to O

Mean in-hive adult bee mortality (dead bee trags)qolony and day during the days before the
second test item application was 19.3 dead bett®ioontrol and 29.1 dead bees in the test item
group. No statistically significant difference waetected.

Mean forager mortality, as inferred from sheetgagrout within fields, was 2.4 bees/sheet in the
control field and 0.2 bees/sheet in the test itkanoss the entire transitional exposure phase no
statistically significant difference was detected.

Exposure (field site) DAST 1t0 9

According to statistical analyses mean adult bedatity per day (dead-bee traps) was significantly
increased in the test item (19.8 bees/colony) coetptd the control (11.2 bees/colony) during the
exposure phase after the second test item applica&tatistically significantly increased mortality
the test item group was noticed on DAST 1, 2, 6.

The overall daily mean forager mortality was 1.&disheet in the control field and 3.0 bees/sheet in
the test item field. Across the entire exposuresphreo statistically significant difference was degd.
On DAST 1, the day after the second test item aafin, forager mortality in the test item fieldsva
increased (16 bees/sheet) compared to the coigld(0 bees/sheet).

Post exposure (DAST 10 to 28) (monitoring site) post second application (DAST 1 to 28)

According to statistical analyses mean adult bedatity per day (dead bee traps) during the post
exposure phase was significantly increased indsieitem compared to the control on DAST 12, 13.
Overall statistics detected significantly increaseshn adult bee mortality in the test item compéaoed
the control across the entire post exposure pi¥as2 énd 56.5 bees/colony, respectively) and across
the entire post second application phase (59.4artilbees per colony, respectively).

Mortality (pupae)

Transitional exposure DAST -4to 0

Mean pupae mortality (dead bee traps) per day duhia days before the second test item was similar
in both treatments (0.8 to 1.0 pupae per colonydpgrfor the control and test item treatment,
respectively).

Exposure (field site) DAST 1to 9

During the exposure phase after the second testaflication the mean number of dead pupae was
low overall. Regarding individual days, no statiatiy significant differences were detected.
Statistical analyses across the entire exposurgepietected significantly increased mean pupae
mortality in the test item (1.1 pupae/colony) conggkto the control (0.7 pupae/colony).

Post exposure (DAST 10 to 28) (monitoring site) podt second application (DAST 1 to 28)

Mean pupae mortality remained at a low level imidoeatments throughout the post exposure phase
(0.3 and 0.3 pupae/colony for the control anditest, respectively) and throughout the post second
application phase (0.4 and 0.6 pupae/colony foctmerol and test item, respectively). No statatic
significant differences were detected.

Mortality (larvae)
No larvae mortality was observed during the coofgbe study.

Foraging activity
Transitional exposure DAST -4to 0

Mean foraging activity was similar in both, the tohfield (11.2 bees/A) and the test item field
(11.4 bees/A), indicating that the crop was attractive to teed
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Exposure (field site) DAST 1to 9

After the second test item application mean forg@ictivity decreased overall but was similar inhbot
fields (6.8 and 7.4 bees pef for the control and test item treatment, respebt)v Statistical
analyses for the individual foraging assessmenthefirst day after the second night applicatibn o
the test item detected significantly decreasedyfatpactivity in the test item treatment for 3 ofid
foraging assessments (during morning and afternmamot around noon). Further, on DAST 6
foraging in the test item field was statisticaligrsficantly lower compared to the control. However
no statistically significant difference was detecéeross the entire exposure phase.

Behaviour

The day after the second test item application (DABsome bees with symptoms of poisoning were
noticed in the dead bee traps and on the sheetadsput within fields. No direct repellent effeat o
foraging activity was observed during the expogirase (DAST 1 to 9). On DAST 1 foraging
activity in the test item field was reduced compiaethe control field.

Between DAST 1 and 3 an increased numbéthafceliapollen loads were found on thMarroa

boards inserted underneath the test item coloprebébly rejected within the hives). Furthermore,
the mean comb area (éncovered withPhaceliapollen was lower in the test item colonies for the
colony condition assessments on DAST -2 and 6 189842 crf) when compared to the colonies in
the control field (2122 and 2340 énThe rejection of collecteBhaceliapollen within the colonies
and the reduced foraging Bhaceliapollen may be interpreted as repellent effectavading and
storage behaviour of honeybees caused by pollgamimated with Bulldock 25 EC.

Colony strength

The mean colony strength before the second testdfplication (DAST -2) was 17750 and 16038
bees/colony in the control and test item treatm@sectively, and thus similar in both treatments.
Shortly after the exposure phase (DAST 12) thdivelancrease in colony strength compared to

DAST -2 was +28 % and +5 % in the control and itesh treatment, respectively. During the course
of the study (DAST -2 to DAST 27), the mean colairgngth in the control displayed a relative
increase of 11 % while the test item displayedatike decrease of 10 %, corresponding to 19638 and
14513 bees/colony, respectively, at DAST 27.

Brood nest (eggs/larvae/pupae)

At the F'assessment (DAST -2) a healthy queen was preseath colony and the brood nest
(including eggs, larvae and pupae) was similaroith breatments with mean comb areas comprising of
brood of 5917 and 6700 éfoolony for the control and test item, respectively

Corresponding mean comb areas for eggs, larvapuwrak were 1128 and 1382%colony, 1474

and 2015 cricolony, and 3316 and 3304 #aolony for the control and test item treatment,
respectively.

Shortly after the exposure phase (DAST 12) thdivelancrease in brood nest size compared to
DAST -2 was +21 % and -7 % in the control and itesh treatment, respectively.

Corresponding relative changes of mean comb acea&gs, larvae and pupae were +30 and -2 %,
+24 and -25 %, and +17 and +2 % for the controltastitem treatment, respectively.

During the course of the study (DAST -2 to DAST,2le mean brood nest size of the control
displayed a relative increase of 15 %, while atidadecrease of 18 % was documented for the test
item at DAST 27.

Corresponding relative changes of mean comb acea&gfs, larvae and pupae were +32 and -32 %,
+27 and -34 %, and +4 and -3 % for the control teistlitem treatment, respectively.

Stores (pollen/nectar/honey)

The mean comb area comprising of pollen per colmfgre the second test item treatment application
(DAST -2) was 2383 and 886 éfrolony in the control and test item treatmentpegsively.

After the exposure phase at DAST 12, mean combcamg@rising of pollen in the control and test
item treatment displayed a relative change -15+a81%, respectively, compared to DAST -2.
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At the end of the monitoring phase at DAST 27, meamb area comprising of pollen in the control
and test item treatment displayed a relative chaéig@nd +51 %, respectively, compared to DAST -
2, corresponding to 1382 and 1335*mmlony, respectively.

Accordingly, the initial difference in pollen st@rbetween the control and the test item treatnmett t
may have been influenced by repellent effects ettdist item itself during the transitional exposure
phase were compensated after 2.5 weeks at theariogisite.

The mean comb area comprising of nectar and harmwgl{ined) per colony before the second test
item treatment application (DAST -2) was 6585 afii4cnt/colony in the control and test item
treatment, respectively.

After the exposure phase at DAST 12, mean combamegrising of nectar and honey (combined) in
the control and test item treatment displayed a&ixed change -28 and -29 %, respectively, compared
to DAST -2.

At the end of the monitoring phase at DAST 27, meamb area comprising of nectar and honey
(combined) in the control and test item treatmespldyed a relative change -14 and -12 %,
respectively, compared to DAST -2, corresponding@64 and 6136 ctftolony, respectively.

Brood termination rate

The mean brood termination rate of selected egtigedast brood assessment (DAST 20/BFD 21) was
9.9 % for the control (ranging from 3.8 to 19.0 & 16.6 % for the test item (ranging from 4.8 to
30.5 %). According to statistical analyses, comgdaoethe control, mean brood termination rates of
the test item were significantly higher at each BEBessment. Acceptability criteria for brood
termination rate (BTR) under field conditions aterently not defined. In the context of the
information on commonly observed BTRs availablerfran evaluation of 17 bee brood studies
performed according to the Oomenal.test method across Germany and Switzerland operiad

of 15 years, experimental control colonies of Malgastrength were found to exhibit BTRs of 23.8 %
on average. Although colonies containing more th@600 workers tend to exhibit BTRs lower than
20 % more frequently, the findings for the testiteeatment in the current study appear to fathan
range observed for experimental control coloniesimilar strength. In this regard, although staat
analyses detected significantly increased broaditettion rates in the test item treatment compared
to the control, the overall level of brood terminatrates observed in the test item may be corsider
of being of marginal biological concern.

Brood index

Mean brood indices of the control and test itememary similar across all BFDs. On the last
assessment (DAST 20/BFD 21) the mean brood indexdwiand 4.2 for the control and test item,
respectively. No statistically significant diffei@was detected.

Brood compensation index

Mean compensation indices of the control and test ivere very similar across all BFDs. On the last
assessment (DAST 20/BFD 21) the mean compensaiiax iwas 4.6 and 4.3 for the control and test
item, respectively. No statistically significanffdrence was detected.

Residue analyses

The mean residue of beta-cyfluthrin in flowers degd in the twelve samples taken at DAST 0
approximately 1 hour after the second test itentiegion was 0.645 mg as/kg and ranged between
0.358 and 1.152 mg as/kg.

In the sample of pollen loads collected from fordgges taken on the day before the second test item
application (DAST -1, transitional exposure, 10slafter the first test item application) no ressloé
beta-cyfluthrin were detected. After the secontlitesn application residues detected in pollen $oad
collected from forager bees were 0.075 mg as/kg3DA), 0.101 mg as/kg (DAST 2), 0.045 mg
as/kg (DAST 3), 0.011 mg as/kg (DAST 4) and 0.0#as/kg (DAST 6).

Regarding pollen loads collected frararroa boards inserted underneath the experimental caonie
the residues of beta-cyfluthrin were determinede®.090 mg as/kg (DAST 1), 0.085 mg as/kg
(DAST 2) and 0.087 mg as/kg (DAST 3).
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Nectar samples extracted from honeybee honey stedid not contain traceable residues of beta-
cyfluthrin except the sample taken at DAST -1, whicas determined to be 0.009 mg as/kg after
correction for matrix effects.

None of the in-hive bee bread, nectar and honeykgncontained traceable residues of beta—
cyfluthrin (<0.01 mg/kg).

Il. CONCLUSIONS

To assess the potential effects of Bulldock 25 B@QaneybeeApis melliferal..) mortality foraging
activity, behaviour and brood development, theitest was applied at a rate of 700 mL Bulldock 25
EC (corresponding to 17.5 g beta-cyfluthrin/haflowering Phacelia tanacetifoligwice with an
interval of 10 days after bee flight under fielchddions in summer 2012.

Exposure to the test item was confirmed by resahadyses of beta-cyfluthrin in pollen loads
collected from forager bees (0.011-0.101 mg asdkg) pollen loads collected from Varroa boards
inserted underneath the hives (probably rejectethéygolonies) (0.085-0.090 mg as/kg). Nectar
samples extracted from honeybee honey stomachslbas all in-hive samples, such as bee bread,
nectar and honey, did not contain residues of gthsthrin above the limit of detection (<0.01
mg/kg).

The brood termination rate was moderately incre@séuke test item group, but overall statistically
significantly higher compared to the control acrab®rood assessments. Cumulative mean brood
termination rates on the last assessment daysd@fé and 16.6 % in the control and test item,
respectively. In this regard, although statistarahlyses detected significantly increased brood
termination rates for eggs in the test item treatngempared to the control, the overall level afdat
termination rates observed in the test item (16f#612&ggs) can be considered of being of marginal
biological concern. Regarding the brood and thepmmeation indices, no statistically significant
differences were detected.

According to statistical analyses pupae mortalitsirty the exposure phase was slightly but
significantly increased in the test item when coragao control. No statistically significant difearce
in pupae mortality between control and test iters feaind in the post exposure phase. Adult in-hive
mortality was slightly but statistically significy increased during the exposure phase, the post-
exposure phase and the entire period after thendeest item application. Forager mortality was
higher on the day after the second test item agbic, but across the entire exposure phase thase w
no statistically significant difference between tive treatments.

Foraging activity was slightly decreased on the ai#gr the second test item application, but oVveral
there was no difference in foraging activity acritesentire exposure phase.

Regarding colony development, there were minorcesfef the test item on colony strength (-10 %)
and brood nest size (-18 %) at the end of the stutlife the control displayed relative increasebsl(+
% and +15 %, respectively).

RMS’s comments:
There are limitations for interpretability as téstds were separated only by 1.6 km. Thereforis, th
study is considered not sufficiently valid and ssras additional information only.

B.9.5.1.7 Summary of effects on honeybees

Due to the results of laboratory tests BulldockZ5ds considered toxic to bees for oral as well as
contact toxicity. Hazard quotients are clearly abthe trigger of 50.

In semi-field studies at all application rates, Biggt intensity was transiently reduced when
Bulldock 25 EC was applied after bee flight. In @idd, behavioural effects and higher mortalityesat
were observed during the first 2 days following ¢vening application.

In field studies the foraging activity was stilhirsiently reduced with no effects on colony striragt
bee brood development when Bulldock 25 EC was eg@lfter bee flight. When Bulldock 25 EC was
applied during bee flight the foraging activity wdecreased for 1 day with a slight increase in
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mortality and still no effects on colony strengtibee brood development. However, recent field
studies with Bulldock 25 EC applied after bee flighow effects on brood development and brood
termination rate in the test item treatment whicyroe related to the treatment.

Therefore, it can be concluded that Bulldock 25H&6 to be classified as hazardous to bees and must
not be used on plants which are in flower or whidh visited by bees; this also applies to weeds and
honey dew.

B.9.5.1.8 Risk assessment for honeybees

Existing data on honeybees were assessed duririgltievaluation of beta-cyfluthrin (2002).
Reference is made to the studies used for Anneciusion of beta-cyfluthrin which are considered
appropriate for the renewal of approval of betdutifin. In order to complete this data set, ongtec
toxicity test on adult honeybees, one acute toxieist on honeybee larvae and one chronic addlt ora
feeding test as well as two new honeybee fieldissudere conducted with Bulldock 25 EC.

Toxicity

The active substance beta-cyfluthrin is of highditx to honey bees after acute oral and contact
exposure (LI of about 0.05 pg/bee and 0.01 pg/bee, respecyihaly product Bulldock 25 EC is of
comparable high oral and contact toxicity (0.03g7ag/bee and 0.0164 pg/bee respectively).

Table B.9.5-9: Acute toxicity of Bulldock 25 EC, b&-cyfluthrin, cyfluthrin and to bees
Test .
Test substance : Endpoint Value Reference
species
48 h acute
oral LDso 0.0164 ug as/bee | schmitzer and Sekine,
Bulldock 25 EC| honeybesg 2010 *
96 h acute .
contact L0 0.0337 pg as/bee Project 52601035
Z)Zrarl] flggte < 0.025 pg as/bee Pinsdorf, 1987
Bulldock 25 EC| honeybe g SANCO/6841/VI/97-
72 h acute ) final**
contact Lo
Z)Zrarl] flggte < 0.25 pg as/bee Stute, 1987
Bulldock 25 EC| honeybe g SANCO/6841/VI/97-
72 h acute ) final**
contact Lo
Z)Zrarl] flg;’te < 0.25 ug aslbee Mautz, 1987
Bulldock 25 EC| honeybe g SANCO/6841/VI/97-
72 h acute ) final**
contact Lo
48 h acute .
: 0.05 pg as/bee Kleiner, 1996
beta-cyfluthrin | ey hee —2ral LDso SANCO/6841/V1/97-
technical 48 h acute 0.012 ud as/bee final
contact Lo ' H9
evfluthrin t?arl] flggte 0.051 pg as/bee Davieset al,, 1985
ynuth honeybee 0 SANCO/6841/VI/97-
technical 48 h acute .
0.0098 ug as/bee final
contact Lo

! reported value of 0.0Qdg/bee in the review report is considered a typdujcagh error

* new study submitted for the re-evaluate of betdutyfin
** results of laboratory bee toxicity studies aatiog to the BBA guideline VI, 23-1
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Exposure

The current use pattern for Bulldock 25 EC comprifseld applications on wheat or potatoes
(application rates 2 x 7.5 g as/ha, 2 x 12.5 gagsihd glasshouse applications on tomatoes
(application rates 17.5 g as/ha).

The applications in potato fields are recommendsd/éen BBCH 10 and BBCH 49 were as
application in wheat is recommended between BBCldriDBBCH 75.

In case of application in tomatoes in glasshouBBECH 7- harvest), no exposure of honey bees and
other pollinators is expected, except for commémidinators used in glasshouses.

Acute risk to honeybees

The acute risk to honeybees from use of BulldocE@5vas assessed using the maximum single
application rate and the lsbvalues to calculate hazard quotients accordingedPPO risk
assessment scheme as follows:

Qn = Application rate [g as/ha] / Lldgoral / contact [ug as/bee]

Hazard quotients were calculated for oral expofQre) and contact exposure () to Bulldock 25

EC with the individually applied dose of 12.5 ghasin wheat or potatoes and 7.5 g as/ha in tomatoes
The results are shown in Table B.9.5-10.

Table B.9.5-10: Risk to bees from exposure to Bultitk 25 EC
Application Exposure LDso Hazard
Substance Crop rate route [Lg as/bee] uotient
[g as/ha] HY q
Contact 0.0337 519
Bulldock 25 | 'omatoes 175 Oral 0.0164 1067
EC Wheat, 125 Contact 0.0337 371
potato ' Oral 0.0164 762

All hazard quotients are above the trigger valub®findicating that the active substances posgha h
risk to bees. Therefore, a higher tier risk assessins presented below.

Toxicity to bee larvae and chronic toxicity to adul honeybees

According to current regulations an acute feedingyson honeybee larvae and a chronic feeding
study on adult honey bees were conducted withepeesentative formulation Bulldock 25 EC.

In both studies the determined {J¥alue via oral exposure (larvae > 0.020 pg as/larvae; adult
chronic LDsp = 0.019 pg as/bee/day) was in the same range actite oral toxicity for Bulldock 25
EC (LDso = 0.0164 g as/bee).

Thus, there is no indication of a higher sensitiait adults from chronic compared to acute exposure
and no indication of a higher sensitivity of lan@®mpared to adults.

Higher tier risk assessment for honeybees
A number of semi-field (tent/tunnel) and field seslis available and is considered in the following

risk assessment conclusion on the general safdigtatcyfluthrin to bees resulting from field
applications of Bulldock 25 EC.



beta-cyfluthrin (Bulldock EC 25) -90 - 07.03.2017
Volume 3 — B.9 Ecotoxicology data and assessmeriskd for non-target species

Semi-field (tunnel/tent) studies under confineddibons

In seven semi-field studies, 0.15 % Bulldock 25 (EQuivalent to 15 g as/ha, Pinsdorf 1989a,
Pinsdorf 1989b, Schulz 1989a, Schulz 1989b) antb(?8 Bulldock 25 EC (equivalent to 37.5 g
as/ha, Stute 1987a, Stute 1987b) was applied areflogPhaceliain the evening after bee flight. At
all application rates, bee flight intensity wassintly reduced. In addition, behavioural effetd
higher mortality rates were observed during th& firdays following the evening application.
Therefore, higher tier studies are required.

Field studies

In four field studies which had already been asskdsiring the first EU evaluation of beta-cyfluthri
(2002), 0.15 % Bulldock 25 EC (equivalent to 15stha) was applied on floweriihaceliafields in

the evening after bee flight (Stute 1989a, Stu&9a9Pinsdorf 1989c, Pinsdorf 1989d). Here the
foraging activity was still transiently reducedfé&eto semi-field). However the mortality, the cajo
strength and brood were not affected.

Furthermore two field studies have been assessathydbe first EU evaluation to address potential
effects of Bulldock 25 EC on bee colonies when igppio flowering crops during bee flight (Nengel
1997, Kleiner 1997). In both studies Bulldock 25 &&s applied at rates of 7.5 and 15 g as/ha to
flowering Phaceliafields. There were sharp decreases in foragingigcand increased mortality for
up to 3 days after applications at 15 g as/ha..B\g7as/ha foraging activity was decreased foryl da
with a slight increase in mortality. There weredfifects on bee brood in both studies for both
application rates.

In two new field studies (Sandrock 2014c, Sand&ek4d) honeybees were monitored after two
applications of 17.5 g beta-cyfluthrin as/ha (700 Bulldock 25 EC/ha) after daily bee flight onto
flowering Phacelia tanacetifolian a 10-day interval. In the first study of Santk@¢2014c) the

foraging activity was affected on the day afterdkeond application and no effect on forager
mortality was detected. Apparent effects on honeyiehaviour were observed, especially increased
nervousness and aggressiveness. Furthermore, dineirexposure phase and the post-exposure phase,
brood nests decreased more in the test item calaommpared to the control colonies. However, some
colonies showed signs of rearing daughter queebstimtreatments, including queen supersedure in
two test item replicates. Therefore the datasetobony conditions should be interpreted with cautio
In the second study of Sandrock (2014d) the foagutivity was not affected, but adult mortality
slightly increased for 2 days. The colony streragttd brood nest area remained in largely the same
range over the exposure and post-exposure morgtpariod. However, the distance between control
and test item field was only 1.6 km in the study20which is considered not sufficient and thus
reliability of the test is considered limited. Qretbasis of the available data, effects on colony
conditions cannot finally be excluded.

Overall conclusions of risk to bees

Due to the results of laboratory tests BulldockZ5ds considered highly toxic to bees for oral & w
as contact toxicity. Hazard quotients are cleagv@ the trigger of 50 indicating a high potentisk.
As observed in semi-field studies on bees, bethrtyfn has adverse effects on bee mortality when
applied on flowering crops during daily bee flight.addition, behavioural effects and slightly
increased mortality rates were observed durinditsie2 days following the evening application.
Therefore, higher tier studies are required.

In the field studies reported for the evaluatio@®2, with application of 15 g as/ha to flowering
Phaceliafields in the evening after the bee flight activibraging activity was still transiently reduced
and mortality was not increased. However, in filadies conducted during bee flight the flight
intensity was reduced and mortality was slightisr@ased for one day (7.5 g as/ha) or 3 days (15 g
as/ha) after application.
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In the new field studies (Sandrock 2014c, Sand&fxd4d) with application after daily bee flight and
repeated application at 17.5 g as/ha the foragitigity was reduced for 1 day and adult mortality
slightly increased for 2 days. Furthermore, effectdrood development and brood termination rate
were observed in the test item treatment.

Based on the total set of data, it can be concltitkcBulldock 25 EC has to be classified as
hazardous to bees. Therefore it must not be usgtbors which are in flower or which are visited by
bees; this also applies to weeds and honey dew.

B.9.5.ZEffects on non-target arthropods other than bees

Existing data on non-target arthropods were asdahsgéng the EU evaluation of beta-cyfluthrin
(2002). Reference is made to the studies usedrioeARl inclusion of beta-cyfluthrin.

However, re-evaluating the studies, many of them ¢t to be not valide and/or not plausible.

For detailed reasons please refer to the docuniemiaft the respective study in section B.9.5.2.
Two new tier 1 tests on glass plates with Typhlaars pyri and Aphidius rhopalosiphi are available
(see section B.9.5.2.1) as well as three ageduesitudies witiCoccinella septempunctafaee
section B.9.5.2.2) , two in-field studies with fleemulation Bulldock 25 EC, two in-field studiestivi
a cyfluthrin-formulation and one off-field studytwiBulldock 25 EC (see B.9.5.2.4)

The following summary is limited to the laborat@tydies (glass-plates, extended studies, aged
residues) as well as semi-field studies.

Table B.9.5-11.: Summary of all submitted laboratory extended laboratory, aged residue
and semi-field tests with non-target arthorpods otkr than bees
Species Treatment rates (g as/ha) Reference reliability
Results
laboratory test (tier 1 — glass plates)
Typhlodromus | LR50 = 0.0025 g as/ha KIlIAl1 10.5.1/02 valid for assessing
pyri 20 %, 28 %, 41 %, 82 % and 100 % FCO10TPL mortality;
mortality at Roig, 2014a effects on reproduction
0.3,0.9,2.7,8.1 and 24.3 mg as/ha M-479587-02-1 were not investigated
R-33356
Aphidius LR50 = 0.163 g as/ha KIlIAL1 10.5.1/01 valid for assessing
rhopalosiphi 3%, 5 %, 25 %, 29 % and 90 % FCO11ARL mortality;
mortality at 20, Roig, 2014b effects on reproduction
40, 80, 160 and 320 mg as/ha M-479582-01-1 were not investigated
R-33355
Poecilus 7.7 g as/ha KIlIAL1 10.5.1/01
cupreus Mortality: 0 % HBF/CA 27
Slight effects on food Heimbach, 1990
consumption up to 2 days after M-052707-01-1
application R-19124
extended laboratory test (tier 2)
Typhlodromus | LR50 = 0.24 g as/ha KIlIAl1 10.5.2/03 not valid
pyri detached apple leaves B043TPE
96 % and 98 % mortality at 1.0 and 0.6 dA\ldershof, 1999
as/ha, respectively; M-022573-01-1
46 %, 21 % and 26 % mortality at 0.3, | R-19120
0.2 and
0.1 g as/ha, respectively;
Reduced reproduction rate of 25 %, 45 %
and
78 % at 0.1, 0.2 and 0.3 g as/ha,
respectively
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Aphidius 70 g as/ha KIlIA1 10.5.2./01 | not appropriate
rhopalosiphi 100 % mortality of exposed 97 10 48 004
pupae Kleiner, 1997
M-052305-01-1
R-19126
Aphidius LR50 =17.0 g as/ha KIIIAL 10.5.2./05 | not valid
rhopalosiphi 52 % and 30 % mortality at 17.0 and 5/4B042ARE
g as/ha, respectively; Aldershof, 1999
18 %, 16 % and 3.5 % mortality at 1.7,| M-015321-01-1
0.7, 0.2 g as/ha, respectively; R-19122
No reproductive effects up to the highest
tested rate of 1.7 g as/ha
Coccinella LR50 = 0.0261 g as/ha KIlIA1 10.5.2./04 | not valid
septempunctatal 70 % and 39 % mortality at 0.05 and | 99 10 48 120
0.025 g as/ha, respectively; Kleiner, 2001
28 %, 39 % and 21 % mortality at 0.01} M-032166-01-1
0.005 and 0.0025 g as/ha, respectively; R-19125
No reproductive effects up to the tested
rate of 0.025 g as/ha.
Chrysoperla 9.68 g as/ha KIIIAL 10.5.1./05 | not valid
carnea 100 % mortality 92022/01-CC
Kuehner, 1993
M-052746-01-2
R-19127
Aleochara 14.2 g as/ha KIIIAL 10.5.1./02 | not valid
bilineata 25.4 % effect on mortality SXR/AL 11
20 % reduction in parasitation Schmuck, 1992
rate M-052616-01-1
R-19128
Poecilus Conc. Morta- Effecton develop | KIIIA1 10.5.2./02 | valid
cupreus larvae | [mg lity [%]  weight ~ mental | Neumann
formulation aslkg [%] time [d] | (2001)
mixed into soil |0l M-080415-01-1
Control 10 - 41.0
0.040 0 8.2 49.1
0.4 100 - -
4.0 100 - -
aged residue studies
Coccinella 2 applications at drift rates on potted | KIIIA1 10.5.2./07 | valid
septempunctata bean plants — leaves removed for 18121013 Moll,

bioassays:

Mortality

0.3 gas/ha: 0 day — 91 %

3 days—64 %

7 days — 87 %

14 days — 11 %

1.2 g as/ha: 0 day — 100 %

3 days — 100 %

7 days — 100 %

14 days — 19 %

Reproductive effects (compared to
control)

14 days 0.3 g as/ha:

fertile eggs/female/day +218 %
Larval hatching rate -7 %

14 days 1.2 g as/ha:

fertile eggs/female/day -79 %

2004a R-19424

Larval hatching rate -23 %
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Coccinella 2 applications at drift rates on potted | KIIIA1 10.5.2./08 | valid
septempunctata bean plants — leaves removed for 18122013 Moll,
bioassays: 2004b R-19425
Mortality
12.5 g as/ha: 0 day — 100 %
14 days — 69 %
28 days — 30 %
Reproductive effects (compared to
control)
28 days 12.5 g as/ha:
fertile eggs/female/day -11 %
Larval hatching rate +30 %
Coccinella 2 applications at drift rates on potted | KIIIA1 10.5.2./09 | valid
septempunctata bean plants — leaves removed for 25141013 Moll,
bioassays: 2005a R-19594
Mortality
20 g as/ha: 0 day — 100 %
28 days — 46.2 %
42 days — 21.1 %
Reproductive effects (compared to
control)
28 days 20 g as/ha:
fertile eggs/female/day +86 %
Larval hatching rate +7 %
42 days 20 g as/ha:
fertile eggs/female/day -18 %
Larval hatching rate +13 %
Semifield studies
Poecilus 8.3 g as/ha KIllIA1 10.5.3/03 not valid
cupreus in oilseed rape SXR/HF 91
No significant effects on mortality Schmuck, 1993
M-052542-01-1
R-19129
Poecilus 12.5 g as/ha KIIIAL1 10.5.2/03 not valid
cupreus in orchards SXR/HF 88
No significant effects on mortality Schmuck, 1993
Sublethal effects (feeding rate) 100 % {nM-052590-01-1
adults 3 days after treatment R-19129
Poecilus 8.0 g as/ha KIllAl1 10.5.3/01 valid
cupreus in winter wheat (after harvest) SXR/HF 63
No significant effects on mortality and | Schmuck, 1993
feeding rate M-052352-01-1
R-19131
Carbid beetles | 8.0 g as/ha KIIIALl 10.5.3/04 additional information
(dominant field | winter wheat SXR/HF 56
species: (stadium with ear) Schmuck, 1992
Pterostichus No significant effects on mortality and | M-052680-01-1
madidus, feeding rate R-19138
Loricera
pilicornis)
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B.9.5.2.1 Standard laboratory studies with non-target arthropods

KIlIA1 10.5.1/01 (newly submitted with the dossier)

Author: Roig, J.

Title: A Tier 1 laboratory dose-response studgdeess the LR50 of
Bulldock 25 EC for the parasitoid wagphidius rhopalosiphi
(DeStephani-Perez) (Hymenoptera: Braconidae) iilaged

glass cages
Date: 3 March 2014
Doc ID: M-479582-01-1
Report no.: FCO11ARL
Edition no.: R-33355
Guidelines: A laboratory test for evaluating tfileets of plant protection products on

the parasitic was@phidius rhopalosiphiDeStephani-Perez)
(Hymenoptera: Braconidae) (Mead-Briggs et al., 2000
GLP: yes

Validity: \valid for mortality, no determination oéproductive effects

Executive Summary

Bulldock 25 EC was applied to the glass plate8pifidiuscages at five nominal rates, of 20, 40, 80,
160 and 320 mg as/ha, at a spray application volhfrapproximately 200 L/ha. The control was
treated with de-ionised water. Dimethoate at a@&tE20 mg as/ha was used as a reference item.
Aphidius rhopalosiph{DeStephani-Perez) was exposed in groups of 1Qrpeto dry residues within
1.5 hours after application. There were 4 unitdtierwater control, 4 units for each test item eate

4 units for the reference item.

Mortality of the water and test item treatments wssessed after a 2 hours, 1 day and 2 days of
exposure.

All validity criteria were met. Therefore the tegis valid for the purposes to which it was designed
Control mortality indicated that test animals wigrgood condition. Mortality in the toxic reference
showed that test animals were sufficiently sensiéind that potential adverse effects of exposure to
test item residues could be detected with the getsed in this experiment.

After 2 days of exposure to the test item at ratggvalent to up to 40 mg as/ha, survival of
Aphidius rhopalosiphivas not statistically significantly reduced compuhi@ the water control.
Exposure to rates equivalent to 80, 160 and 32@sfta had a significant effect on survival. The
LRso was calculated as 163 mg as/ha with 95 % confelénsts of 119 and 252 mg as/ha.

[. MATERIALS AND METHODS

A. MATERIALS

1. Test material:

Test item: Bulldock 25 EC

Description: Emulsifiable concentrate
Lot/Batch #: 92110164

Purity/content (as): 24.79 g/L, 2.752 % (w/w)dbsed)

2. Vehicle and/or positive
control: Dafene Progress EC 400 (dimethoate, 400 g/L)

3. Test organisms:
Species: Aphidius rhopalosiph{DeStephani-Perez)
Age: adults
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Source: Katz Biotech AG, Germany

Diet/Food: Sugar solution: Bee Fit® HM

4. Environmental conditions:

Temperature: 20.1+0.7 °C

Photoperiod: 16 hours light (100 — 2000 luxhd®irs dark
Humidity : 56.5+6.0 %

B. STUDY DESIGN

1. Experimental treatments

Bulldock 25 EC was applied to both inner sideshefdlass plates that confine the wasps in the
units at five nominal rates, of 20, 40, 80, 160 888 mg as/ha, at a nhominal spray application
volume of 200 L/ha. The control was treated withalesed water. Dimethoate at a rate of 120 mg
as/ha was used as reference item.

Aphidius rhopalosiphfDeStephani-Perez) was exposed in groups of 1Qrpeto dry residues
within 1.5 hours after application. There were &sufor the water control, 4 units for each tesirt
treatment and 4 units for the reference item.

2. Observations

After a 2 hour, 1 day and 2 days exposure perfacondition of the test animals was recorded as
follows: alive (active), affected (slow movemenexjuced coordination or any other abnormal
behavior), moribund (unable to walk, but still mogiantennae or legs), dead (motionless, abnormal
posture).

3. Statistical calculations

Statistical analysis tested the null hypothesis paameter values for the control group and the
groups treated with test item were obtained froengdaime population. The null hypothesis was
rejected if the probability of observing the tdsttistic (type | error level) fell below 5 % (alpka
0.05).

Mortality was analysed by pair wise comparisorh water-treated control with Fisher's Exact
Test (one sided).

Given the replication and the control mortalitytioé test, the power of the analysis was 90 % teatet
an effect size of 25 % (MclIndoe, 1997).

The relationship between corrected mortality angliegtion rate, as well as the calculation ofsk-R
values was established through Probit analysiadttition all data were analysed graphically using
Box and Whisker plots. SPSS Statistics 21 for Wimslavas used for statistical analyses and Probit
regression.

[I. RESULTS AND DISCUSSION
A. FINDINGS AND OBSERVATIONS

Average escape rate (number of animals not retttiever the initial number) was 1.4 % for the whole
test. No animals escaped during the exposure pen@ept for 4 animals from one unit of the lowest
test item rate, which 2 days after the applicati@mt missing. Since on the assessment 1 day after
application these animals were present and alina; tisappearance was considered an artifactalue t
handling, rather than an effect of the test itdruas therefore decided to subtract 4 animals fitzen
initial number entered instead of computing therdeesd.

All validity criteria (for determination of mortali) were met. Therefore the test was valid for the
purposes to which it was designed.
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Table B.9.5-12: Validity criteria
Validity criterion Finding Valid / not valid
Mortality de-ionised <15% 0% Valid
water control
Corrected mortality toxic 50 — 100 % 100 % Valid
reference

The sex of the animals was determined 2 days i¢eexposure period. In average more than 5
females per treatment were identified. However isud in the highest rate and 1 in the reference
item treatment contained 4 females each. In adiditie unit with 4 escapees had 2 females.

Mortality
Approximately 2 hours after the application somapgafrom the 160 and 320 mg as/ha rate appeared

to be affected and a few in the highest rate modb®ne day after start of exposure the number of
affected wasps increased in the 40, 80 and 160sth@ aates with 4, 7 and 7 affected wasps
respectively.

However a large proportion of these had recovereday 2.

On day 2Aphidius rhopalosiphexposed to the units treated with the test itemveldoa clear dose-
related response. Mortality in the 2 lowest rataes wot statistically significant compared to the de
ionised water treated units (Fisher's Exact Tes¢-sideth=0.05). The observed mortality from these
rates (20 and 40 mg as/ha) was 3 % (P=0.494) &dP5=0.247) respectively. The calculated effects
at the higher rates were statistically significemnpared to the water control. The observed moytali
at 80 mg as/ha was 25 % (P=0.001), at 160 mg asb&®9 % (P<0.001) and at 320 mg as/ha was 90
% (P<0.001).

The observed mortality in the reference item trbataits was 100 % after a 1-day exposure.

Table B.9.5-13: Mortality of Aphidius rhopalosiphi after a 2-day exposure to Bulldock 25
EC

Test Item Bulldock 25 EC
Test organism Aphidius rhopalosiphi
Nominal application volume 200 L/ha
Exposure 2 days

Mortality after 2 days
De-ionised water control 0%
Application rates
(mg as/ha):
20 3% P=0.494
40 5% P=0.247
80 25 % P=0.001*
160 29 % P<0.001*
320 90 % P<0.001*
Reference item 100 % P<0.001*
LR s0 (95 % confidence limits) 163 mg as/ha (119 and 252 mg as/ha)
NOEC 40 mg as/ha

*Statistically significantly different from de-ioséd water control. Statistical analysis with Fish&ixact Test, onesided.
Zero control mortality indicated that test animaksre in good condition. Mortality in the reference
item, showed that test animals were sufficientlysiteve and that potential adverse effects of enpms
to test item residues could be detected with theg@sed in this experiment.

[Il. CONCLUSIONS

After 2 days of exposure to the test item at ratpgvalent to up to 40 mg as/ha, survivaAphidius
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rhopalosiphiwas not statistically significantly reduced comphi@ the water control. Exposure to
rates equivalent to 80, 160 and 320 mg as/ha Isaghdicant effect on survival. The lsRwas
calculated as 163 mg as/ha with 95 % confidenciédliof 119 and 252 mg as/ha.

As no effects on reproduction were determined itdt possible to derive an bR
Therefore, the study is regarded as incomplete.

KIIA1 10.5.1/02 (newly submitted with the dossier)

Author: Roig, J.

Title: A Tier 1 laboratory dose-response study to as$essR50 of
Bulldock 25 EC for the evaluate the predaceous mite
Typhlodromus pyrscheuten (Acari: Phytoseiidae) in
ventilated glass cages

Date: 3 March 2014

Doc ID: M-479587-02-1

Report no.: FCO10TPL

Edition no.: R-33356

Guidelines: Laboratory residual contact test with the predatoitg Typhlodromus pyri

Scheuten (Acari: Phytoseiidae) for regulatory tesbf plant protection
products (Blimel et al., 2000)

GLP: yes

Validity: valid for mortality, no determination of reprodudieffects

Deviations: none
Executive Summary

Bulldock 25 EC was applied to glass and inert PiteEtality units (‘coffin cells’) at five nominal
rates, of 0.3, 0.9, 2.7, 8.1 and 24.3 mg as/ha satay application volume of approximately 200aL/h
The control was treated with deionised water. Ditoate at a rate of 4.4 g as/ha was used as a
reference item.

Typhlodromus pyrscheuten was exposed in groups of 12 per unittoedidues within 1.5 hours
after application. There were 8 units for the watanmtrol, 5 units for each Bulldock 25 EC treatment
and 4 units for the reference item.

Mortality of the water and test item treatments assessed after a 7-day exposure period. The toxic
reference treatment was assessed 4 days aftgopheasion.

All validity criteria were met. Therefore the teghs valid for the purposes to which it was designed

Low mortality in the control treatment indicatedtliest animals were in good condition. Mortalrty i
the reference item, showed that test animals wdfieigntly sensitive and that potential mortality
effects of exposure to test item residues coulddiected with the set-up used in this experiment.

After 7 days of exposure to Bulldock 25 EC at & exquivalent to 0.3 mg as/ha, survival of
Typhlodromus pynivas not statistically significantly reduced compbre the water control.
Exposure to rates equivalent to 0.9, 2.7, 8.1 @8 &hg as/ha had a significant effect on survivak
LRso was calculated as 2.50 mg as/ha with 95 % contelémits of 1.62 and 3.38 mg as/ha.

. MATERIALS AND METHODS
A. MATERIALS
1. Test material:

Test item: Bulldock 25 EC
Description: Emulsifiable concentrate
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Lot/Batch #: 92110164

Purity/content (as): 24.79 g/L, 2.752 % (w/w)dbsed)

2. Vehicle and/or positive

control: Dafene Progress EC 400 (dimethoate, 400 g/L)
3. Test organisms:

Species: Typhlodromus pyrScheuten (Acari: Phytoseiidae)
Age: 1-day old protonymphs

Source: PK Nuetzlingszuchten AG, Germany
Diet/Food: Apple pollen

4. Environmental conditions:

Temperature: 24.5+0.8 °C

Photoperiod: 16 hours light (100 — 2000 luxhd®irs dark
Humidity: 62.245.2 %

B. STUDY DESIGN

1. Experimental treatments

Bulldock 25 EC was applied to all parts of the tests in contact with the mites (top and bottom
glass plates, inert PTFE material between the gliagss and the connections for ventilation) at fiv
nominal rates 0f0.3, 0.9, 2.7, 8.1 and 24.3 mgaastha nominal spray application volume of

200 L/ha. The control was treated with deionisetewdimethoate at a rate of 4.4 g as/ha was used
as reference item.

Typhlodromus pyrscheuten was exposed in groups of 12 per unittoedidues within 1.5 hours
after application. There were initially 8 units thie water control, 5 units for each test item
treatment and 4 units for the reference item. Hawele to a technical problem with the
ventilation system, water was sucked inside unégshe water tray. This caused flooding of 1 water
unit treatment and two 0.3 mg as/ha units. Thegs were excluded from analysis. In addition
probably a third 0.3 mg as/ha unit was also floodiedng the exposure phase but this could not be
confirmed.

2. Observations

Four days after initiation of the bioassay thewgetvas inspected and food and water were added.
Mortality was assessed 7 days after initiationgyisdfor the reference item treated units) by
recording the number of live males/females/juven@lad the number of corpses. In addition, the
number of eggs was recorded.

3. Statistical calculations

Statistical analysis tested the null hypothesis paameter values for the control group and the
groups treated with test item were obtained froengdime population. The null hypothesis was
rejected if the probability of observing the tdsttistic (type | error level) falls below 5 % (akokr
0.05).

Mortality data were analysed with Fisher's Exacs$tTe

Given the replication and the control mortalitytioé test, the power of the analysis was >80 % to
detect an effect size of 25 % (McIndoe, 1997).

The relationship between corrected mortality anglieation rate, as well as the calculation of LR50-
values was established through Probit analysiadttition all data were analysed graphically using
Box and Whisker plots.

SPSS Statistics 21 was used for statistical anslgsd Probit regression.

II. RESULTS AND DISCUSSION
A. FINDINGS AND OBSERVATIONS

Average escape rate (number of animals not rettiever the initial number) was 11 % for the whole
test.
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Escaped mites were analysed as dead.
All validity criteria (for determination of mortai) were met. Therefore the test was valid for the
purposes to which it was designed.

Table B.9.5-14: Validity criteria

Validity criterion Finding Valid / not valid
Mortality de-ionised <20% 15% Valid
water control
Corrected mortality toxic 50 — 100 % 100 % Valid
reference
Mortality

T. pyriexposed to the test item treated units showed ladsghed dose response 7 days after the
application. The lowest rate (0.3 mg as/ha) shoavetbrtality of 20 %. This effect was not
statistically significant compared to the deioniseter treated units (P=0.115, Fisher's Exact Test,
0=0.05). The observed mortality from units treate@.8 mg as/ha was 28 %, at 2.7 mg as/ha was 41
%, at 8.1 mg as/ha was 82 % and at 24.3 mg as/6d®a%. The mortality of all tested rates above
0.3 mg as/ha was statistically significant compdoeithe water control (P<0.001). The observed
mortality in the reference item treated units wa8 % after 4 days.

In the water control, 99 % of all surviving indiuals had developed into adults on day 7. In the tes
item treatment group, however, delayed developrfreaaisured as the % juveniles of surviving
individuals on day 7) was observed. For the 08, 2.7 and 8.1 mg as/ha units, 13 %, 5 %, 5 % and
22 % respectively of the surviving mites had depetbinto adults.

Table B.9.5-15: Mortality of Typhlodromus pyri after a 7-day exposure to Bulldock 25 EC

Test Item Bulldock 25 EC

Test organism Typhlodromus pyri

Nominal application volume 200 L/ha

Exposure 7 days on glass and inert PTFE mortality units {i@adells)
Mortality after 7 days

De-ionised water control 15%

Application rates

(mg as/ha):

0.3 20 % P=0.115

0.9 28 % P=0.004*

2.7 41 % P<0.001*

8.1 82 % P<0.001*

24.3 100 % P<0.001*

Reference item 100 % P<0.001*

LR50 (95 % confidence limits) 2.50 mg as/ha (1.62 and 3.38 mg as/ha)

NOEC 0.3 mg as/ha

*Statistically significantly different from deioresl water control. Statistical analysis with Fishdtxact Test

Low mortality in the control treatment indicatedthest animals were in good condition. Mortality i
the toxic reference, showed that test animals wefficiently sensitive and that potential adverse
effects of exposure to test item residues coulddiected with the set-up used in this experiment.

[Il. CONCLUSIONS

After 7 days of exposure to Bulldock 25 EC at & exquivalent to 0.3 mg as/ha, survival of
Typhlodromus pynivas not statistically significantly reduced compbre the water control.
Exposure to rates equivalent to 0.9, 2.7, 8.1 @8 &hg as/ha had a significant effect on survival.
The LRso was calculated as 2.50 mg as/ha with 95% confelémits of 1.62 and 3.38 mg as/ha.



beta-cyfluthrin (Bulldock EC 25) - 100 - 07.03.2017

Volume 3 — B.9 Ecotoxicology data and assessmeriskd for non-target species

As no effects on reproduction were determined rat possible to derive a ERTherefore, the study

is incomplete.

KIIIA1 10.5.1/03

Author: Heimbach, F.

Title: Toxicity of Bulldock (025 EC) to carabid beetldé®ogcilus
cupreu$

Date: 30 June 1990

Doc ID: M-052707-01-1

Report no.: HBF/CA 27

Edition no.: R-19124

Guidelines: Test-Proposal Biologische Bundesanstalt fir Lama lsorstwirtschaft, D +
3300 Braunschweig November 1989

GLP: yes

Validity: valid

Deviations: The study meets requirements from Heimbetcal., 2000 guideline

Test material: Beta-cyfluthrin 025 EC (Bulldock), as content: 2§/6, formulation no. 103
according to 04112/0004

Results: The data of this study indicate that Bulldock 025 (Beta-cyfluthrin) used under practical
conditions in the field at the dosage of 300 mL/h& g as/ha) should have no influence on carabid
beetles as represented®gecilus cupreusThe exposure under the chosen experimental ¢onsliis
even more stringent than under field conditions.

Conclusion: EGsp > 7.7 g as/ha

KIlIA1 10.5.1./04

Author: Schmuck, R.

Title: Effects of Bulldock EC 025 on the life cycle of mleetles
(Aleochara bilineata) under laboratory conditions

Date: 5 December 1992

Doc ID:

Report no.: SXR/AL 11

Edition no.: M-052616-01-1 (R-19128)

Guidelines: IOBC/WPRS Guideline 5.2.5

GLP: yes

Validity: not valid

Deviations: not valid

Test material: Beta-cyfluthrin EC 025 (Bulldock), as content: 2@/8, formulation no. 134
according to 04112/0004.

Results:

The results show that under actual farming conaltiminor effects on rove beetles, asrepresented by
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Aleochara bilineataare anticipated from an application.

Conclusion:

The study is not valid according the current gurge(Grimm et al.; IOBC Guideline f. non-target
arthropods, 2000).

1. Natural soil with an unkown content of orgaréchion was used.

2. According the study report the detection of m@latst was uncertain due to difficulties to find the
dark beetles on the dark soil. It was speculateditad possible higher mortality rate.

3. The mortality rate of the positive control wasyo25.7 % instead of 50 %

Therefore, results can not be used for assessingsthito NTAs.

KIIIA1 10.5.1./05

Author: Kuehner, C.

Title: Erfassung der Nebenwirkungen von BAY 13210 | aef di
Florfliege,Chrysoperla carne&teph. im Labor
GAB Biotechnologie GmbH, Niefern-Oeschelbronn, Gamnsn

Date: 16 March 1993

Doc ID: M-052746-01-2

Report no.: 92022/01-CC

Edition no.: R-19127

Guidelines: Bigler (1988)

GLP: yes

Validity: not valid

Deviations: The study meets requirements from Bigler et aldgline, but at the test item rate
mortality was 100 % and no toxic reference wastest

Test material: Beta-cyfluthrin 125 SC (Bulldock), as content: IflL, batch no. 233125837
Results:None out of 45 lacewing larvae which were exposesptay deposits of 9.1 g as/ha (0.075
Lproduct/ha, tested with beta-Cyfluthrin 125 SC)gtesss plates could successfully complete the
metamorphosis.

Conclusion:

As mortality was 100 % at the test item rate, ndpsint can be derived.
Due to the lack of a positive control the testas valid.

B.9.5.2.2 Extended laboratory testing, aged residue studiesithh non-target
arthropods

KIlIA1 10.5.2./01

Author: Kleiner, R.

Title: Testing toxicity to beneficial arthropods ceredhidp
parasitoid - Aphidius rhopalosiphi (Destefani -&&r/ pupae
according to IOBC guideline (Mead-Briggs 1992)

Date: 13 January 1997

Doc ID:
Report no.: 97 10 48 004
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Edition no.: M-052305-01-1 (R-19126)
Guidelines: IOBC Guideline (Mead-Briggs, 1992)
GLP: yes

Validity: -

Deviations: The study meets requirements from Mead-Brigigal., 2000 guideline but mortality in
test rate and toxic reference was 100 %
Test material: Beta-cyfluthrin (FCR 4545) 025 SC, as content: 290, development no. 0159177
Results: A 10-day exposure of the pupae to spray depositeti-Cyfluthrin (FCR 4545) 025 SC

applied at 1.67 g as/ha (= 70 g/ha) resulted in%Q@ortality of the exposed pupae. Therefore, the
parasitisation efficacy of the exposed wasps coatde tested.

Conclusion: no EGd/LCso derivable

KIIIA1 10.5.2/02

Author: Neumann, F

Title: Acute effects of Beta-cyfluthrin EC 025 on larvdecarabid beetles
(Poecilus cupreus) under extended laboratory teslittons

Date: 2001

Doc ID: M-080415-01-1

Report no.: NNP/PCO0!

Edition no.: E371 1666-0

Guidelines: Internal testing method, Bayer AG

GLP: yes

Validity: n.a. (no official guidline), plausible

Material and methods:

The effect of Beta-cyfluthrin EC025 (content of 24:8 g/L beta-cyfluthrin, TOX No.: 4740-00,
specification: article No.: 04000234, batch N0.3235173) on larvae dfoecilus cupreus/as
assessed under extended laboratory conditions. tyJarae per treatment (1 per test cup) were
exposed to soil residues of the test substancesdihsubstrate (Lufa 2.1) was moistened to abOut 4

% of its water holding capacity. Test applicatiates (nominal) were 0.04, 0.40 and 4.0 mg as/Kg soi

(dry weight), respectively. The whole study duratwas 65 days. Endpoints were mortality
(individuals, which fail to hatch successfully) vééopment time (time to metamorphosis) and adult

body weight.

Findings:

Test species

Poecilus cupreufarval stages)

Exposure

natural standard soil (Lufa 2.1)

Test formulation

Control

Beta-cyfluthrin EC 025

Application rate

0.04 mg as/kg

0.40 mg as/k

04y as/kg

Mortality rate
(%]

10

0

100*

100*

Time to meta-
morphosis [d]

41.0

49.1*

Mean adult body
mass [mg]

80.3

73.7*

Effect on body
mass [%]

8.2

*statistically significant different from the contrtreatment (p < 0.05).
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LRse> 0.04 mg as/kg soil

LR100< 0.4 mg as/kg soil

NOEC < 0.04 mg/as kg/sall

The reference treatment (850 mg Curaterr 5 GRtt@#hiner) caused a mortality rate of 100 %.

Conclusion:

An exposure to beta-cyfluthrin at 0.40 and at 4¢0awkg resulted in a mortality of 100 %. The mor-
tality at 0.04 mg as/kg was not increased butithe to metamorphosis was significantly prolonged
and the mean adult body mass was significantlyaedlin statistical comparison to the control treat-
ment.

KIlIA1 10.5.2./06

Author: Aldershof, S.A

Title: Bulldock EC025: An extended laboratory dose-respatsdy
to evaluate the effects on the parasitgghidius rhopalosiphi
on detached apple leaves

Date: 13 August 1999

Doc ID: M-015321-01-1

Report no.: BO42ARE

Edition no.: R-19122

Guidelines: Based on Mead-Briggs, 1992, Polgar, 1988, SETACERT (1994)

GLP: yes

Validity: not reliable

Deviations: not plausible/reliable
Test material: Beta-cyfluthrin EC025 (Bulldock), as content: 24/8, batch no. 233825173

Results:

The LC50 of Bulldock EC025 to the parasitoid waghidius rhopalosiphibased on mortality due to
adult exposure to residues applied to apple lemvesntilated cages, is equivalent to 17 g as/ha.
Concentrations of Bulldock EC025 of 5.4 g as/haigher caused mortality that was statistically
higher than control mortality. Bulldock EC025 1.ag/ha and 5.4 g as/ha were identified as NOEC
and LOEC, respectively.

Reproduction at the lowest 3 test concentratiorBuliiock EC025; 0.2, 0.7 and 1.7 g as/ha, was not
statistically different from control performanceekte, Bulldock EC025 1.7 g as/ha can be regarded
as NOEC regarding mortality as well as fecundity.

Conclusion:

The study is not appropriate to derive a meaningfal reliably LR/ER50. Thus, it is not plausible.
Extended 2-D laboratory tests should be leant erctiiresponding guidlines for laboratory tests
(Bigler et al.; IOBC Guideline f. non-target axpods, 2000). Both tests should only differ in the
used substrate (glass plates vs. natural substete apple leaves).

Due to the test arrangement a sufficient, comparekposure of the test organisms cannot be
warranted. Moreover leaves were not sprayed with % ual sucrose solution.

The insuffient and erratic exposure resulted imhigriabilities of mortality rates:

Treatment group 17 g ai/ha : 31,25 % - 80 % (me&B.3 %, standard deviation = 24.4 %)
Treatment group 1.7 g ai/ha : 6.25 % - 40 % (me@B.68 %, standard deviation = 16.97 %)
Further more, 3 replicates were excluded [‘escapatg’ > 20 % (3/15)] due to internal rules of the
testing institute and therefore, no data were given
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KIlIA1 10.5.2/03

Author: Aldershof, S.A.

Title: Bulldock EC025: An extended laboratory dose-respatsdy
to evaluate the effects on the predaceous Tyipdlodromus
pyri Scheuten (Acari: Phytoseiidae) on detached applete

Date: 15 July 1999

Doc ID: M-022573-01-1

Report no.: BO43TPE

Edition no.: R-19120

Guidelines: Based on Blumegt al, ringtest guideline in prep, Bakket al.(1992),

EPPO Guideline 142

(1989) SETAC/ESCORT (1994)
GLP: yes

Validity: not valid

Deviations: not valid
Test material: Beta-cyfluthrin EC 25 (Bulldock), as content: 2¢/8, batch no. 233825173

Results: The LGy of Bulldock EC 25 to the predatory mitgphlodromus pyribased on mortality
due to juvenile exposure to residues in ventil&teahger cages, is equivalent to 0.24 g as/ha. All
concentrations of Bulldock EC 25 caused mortahigt tvas statistically higher than control mortality
Therefore, no NOEC or LOEC could be identified.

Reproduction at the lowest two test concentratafridulldock EC 25, 0.1 and 0.2 g as/ha, was
reduced with 25 % and 45 %, respectively, comparentrol performance. These oviposition rates
were above or close to the validity threshold egds per female, and did not differ statisticaltynf
control performance. Oviposition in the Bulldock B& 0.3 g as/ha rate was significantly reduced
compared to the water control with 78 %.

Conclusion:

The study is not appropriate to derive a meaningfal reliably LR/ER,. Thus, it is not plausible.

1. Test unit was partly open (an open hole). Logkihthe table "Mortality Dose Response test®, it
becomes obvious that animals were able to escapgtfre test unit and to return later.

2. According to the study report apple leaves vstmrengly corrugated after 7 days. Thus, animals
could hide below the leaves and avoid exposure.

As mites could avoid the contact with the test s, the real exposure is not assessable.

3. The mortality rate of the positive control wadyol5 %. In the study report this was reasoned wit
an erroneously wrong concentration of the referesutstance.

KIIIA1 10.5.2./04

Author: Kleiner, R.

Title: Beta-Cyfluthvrin EC025 - Toxicity to larvae @occinella
septempunctath under extended laboratory conditions

Date: 16 March 1993

Doc ID:

Report no.: 99 10 48 120

Edition no.: M-032166-01-1 (R-19125)
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Guidelines: BBA Guideline VI, 23-2.1.5 (1989), IOBC Guidelinegposal (Schmuckt
al., 1999)

GLP: yes

Validity: not valid

Deviations: not valid

Test material: 1st run: Beta-cyfluthrin EC 025, as content: B4.8batch no. 233825173
2nd run: Beta-cyfluthrin EC 025, as content: 25.4%ich no. 233925628

Results: Based on the mortality results of the 2nd runliRey, of beta-cyfluthrin EC 025 was 0.0261
g as/ha (95 % confidence intervals: 0.0148 g amfiab0.0461 g as/ha).

No statistically significant differences in repration were observed in any of the beta-cyfluthrin
EC025 treatment groups when compared to the cogrtoolp.

Conclusion:
The study is not appropriate to derive a meaningfal reliable LR/ER. Thus, it is not plausible.

Extended 2-D laboratory tests should be leant erctiiresponding guidlines for laboratory tests
(Bigler et al.; IOBC Guideline f. non-target axpods, 2000). Both tests should only differ in the
used substrate (glass plates vs. Natural substeig apple leaves). Accordingly, 100 % of the
ground area must be covered with natural subs@aatgle leaves). Due to the test arrangement (one
leave on a Petri dish of 9 cm diameter) a suffigcieomparable exposure of the test organisms cannot

be warranted.

KIlIA1 10.5.2./05

Author: Neumann, P

Title: Effect of Beta-cyfluthrin EC025 on the Ladybird BlegCoccinella
septempunctata) under extended laboratory condifiaged residue test)

Date: 5 June 2000

Doc ID: M-038111-01-1

Report no.: NNP/CS00<4

Edition no.: R-19205

Guidelines: BBA Guideline VI, 23-2.1.5 (1989), modified for aged residue test; the
reproduction part based on the most recent verditime IOBC ring testing
group

GLP: yes

Validity: valid

Deviations: The study meets requirements from Schmetckl, 2000 guideline

Test material: Beta-cyfluthrin EC 25, as content: 24.8 %, batch288825173

Results: An application rate of 11.25 g as/ha caused moytafi100 %, 28 % and 0 % after O days, 3
weeks and 7 weeks, respectively. The effect orocemtion was 48 % and 5 % after 3 weeks and 7
weeks, respectively.
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KIIA1 10.5.2./07 (newly submitted with the dossie)

Author: Moll, M.

Title: Effect of Beta-cyfluthrin EC025 on the Ladybird BlegCoccinella
septempunctata) under extended laboratory condif@ged residue test)

Date: 15 January 2004 (2004a)

Doc ID:

Report no.: 18121013

Edition no.: R-19424

Guidelines: Schmucket al.2000: A laboratory test system for assessing effeicplant
protection products on the plant dwelling ins€otcinella septempunctata
L. (Coleoptera: Coccinellidae). The Guideline wasdified for exposure of
C. septempunctatn natural substrate.

GLP: yes

Validity: valid

Deviations: none

Executive Summary

The effect of freshly dried and aged residues diddak EC 25 (active ingredient: 25.5 g beta-
cyfluthrin/L) on the pre-imaginal survival and regduction of the ladybird beetféoccinella
septempunctatevas tested in an extended laboratory study. Thetéss was applied two times in an
interval of 14 days at 0.3 and 1.2 g as in 400 tewha in the field on potted bean plants. Onedarv
per replicate (40 replicates per treatment growgs @xposed to the spray residues on bean leaves
compared to a water treated control and to a t&teindard. Additionally, an assessment for sublethal
effects on reproduction of the survivors was made.

The 1st bioassay was carried out with freshly dresidues. Further bioassays on aged residues were
started on day 3, 7 and 14 after the 2nd applicatio

All validity criteria according to the guideline weefulfilled.

Overall, effects on survival were less than 50 % &dr 14 days of aging for 2 applications at
0.3 or 1.2 g as/ha. Reproduction was not affected @3 g as/ha. The low reproductive output
per female at 1.2 g as/ha was unlikely to be dirdgtrelated to treatment.

[. MATERIALS AND METHODS

A. MATERIALS

1. Test material:

Test item: Bulldock EC 025 (beta-cyfluthrin)
Description: Yellow to brown liquid

Lot/Batch #: PF90034968

Purity: 25.5 g/L

2. Vehicle and/or positive control: Control: 400 L tap water/ha Positive control:

Perfekthion (BAS 152 111): 400 g/L dimethoate
3. Test organisms:
Species: Coccinella septempunctata
Age: Approximately 3 - 4 day old larvae
Source: Katz Biotech AG, D-73642 Welzheim
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Diet/Food: Larvae: live aphidé\¢yrthosiphon pisum
Megoura viciag¢ ad libitum Adults: live aphids
(broad bean plantfjcia fabg infested with
aphidsAcyrthosiphon pisupMegoura viciag
fine ground pollen and honeg libitum

4. Environmental conditions:

Temperature: 23-27°C

Humidity: 60-87 %

Light intensity: 1080 — 2800 lux
Photoperiod: 16 hours light : 8 hours dark

B: STUDY DESIGN AND METHODS

1. Experimental treatments

The test item was applied two times in an inteofdl4 days at 0.3 and 1.2 g as in 400 L water/ha in
the field on potted bean plants. Application ansh@@f the test item was done in the field under
natural conditions. After the applications leavesfoom the treated bean plants were used for the
bioassays.

2. Observations

Number of living and dead larvae and pupae and eumbadults hatched was counted daily.
Mortality of the adults was assessed daily andséxeof the dead beetles was determined. Number of
eggs was counted daily within the subsequent tweks/ef oviposition. The number of larvae hatched
was counted daily. Reproduction was performed wttereorrected mortality was50 %.

3. Statistical calculations

Mortality data were analyse for significance uding Fisher Exact Test, which is a distribution free
test and does not require testing for normalitih@mnogeneity prior to analysis. Reproduction data
were tested for normal distribution using the Kofomoff-Smirnov-Testd = 0.05) and the Cochran-
Test @ = 0.05). In the d4bioassay, because reproduction data (larval hajciite) were normally
distributed and homogeneous the Dunnett-Test (pleltiomparison, two-sided,= 0.05) was used.
Because reproduction data (eggs per female pewgsrg) normally distributed and not homogeneous
the Bonferoni-t-test (multiple comparison, two-gide = 0.05) was used.

[I. RESULTS AND DISCUSSION
A. FINDINGS

The toxic standard treatment resulted in 94.3 %ected mortality, indicating the suitability of the
test procedure. Biological results of the Bulld&® 25 and control treatment are summarised below.

Table B.9.5-16: Effects of Bulldock 25 EC on pre-imginal mortality of C. Septempunctata
Parameter measured Treatment group

Control Bulldock 25 EC

2x0.3gas/ha 2x1.2 gas/a

Day of 2¢application 125 92.5* 100.0*
Mortalitya (%) - 91.4 100.0
Corrected mortality (%)
3 days after 2application 22.5 95.0* 100.0*
Mortality? (%) - 93.5 100.0
Corrected mortality (%)
7 days after 2application 25.0 90.0* 100.0*
Mortality? (%) - 86.7 100.0
Corrected mortality (%)
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14 days after2application 10.0 20.0 (n.s.) 27.5
Mortality? (%) - 111 19.4
Corrected mortality (%)

a40 individuals per treatment group, exposure ondsdrom treated bean plants
* Significant
n.s. Not significant

Table B.9.5-17: Effects of Bulldock 25 EC on the delopment and reproduction ofC.
septempunctata (14 day aged residues)
Parameter measured Treatment group?®
Control Bulldock 25 EC
2x0.3 gas/ha 2x1.2 gas/ha

Number of eggs /female/day 55+3.3 12.8 + 6.8* 1.5+ 1.5*
Number of fertile eggs/female/day 4.8+3.4 105+6.0* 1.0 +0.9*
Larval hatching rate (%) 85.8+154 80.0 £18.1 (n.s.) 66.3 +17.6*

aadults developed from larvae exposed to sprayuesidn bean leaves

b Oviposition started 1 week after the first egglaywas observed in the control and lasted 2 weeks
* Significant

n.s. Not significant

All validity criteria of the study were met. Thertool mortality was below 30 % (10.0 — 25.0 %), the
mortality in the toxic standard was >40 % (94.3a%0l the control reproduction rate wag fertile
eggs per viable female per day (4.8).

[IIl. CONCLUSIONS

Pre-imaginal survival o€occinella septempunctateas statistically significantly affected compared
to the control by exposure to freshly dried resgd(gay of 2¢application) and aged residues of
Bulldock EC 25 up to and including 7 days afterapplication with an application rate of 0.3 and 1.2
g as/ha.

For 14 days aged residues there was no statigtsigtificantly effect on survival for 0.3 and Ig2
as/ha of Bulldock EC 25 compared to the controtr@aied mortality 11.1 and 19.4 %).

The reproductive capacity of ad@t septempunctataas assessed in the bioassay started 14 days
after 2qapplication for the control and both tested treatinggoups of Bulldock EC 25 (0.3 and 1.2 g
as/ha. Reproduction of the control and the test treatment group 0.3 g as/ha was > 2 fertile eggs
per viable female per day in both bioassays, sogpeductive output is within the historical data
base for control beetles. Therefore, this paramsteonsidered as not effected by the treatmetf
g as/ha (Schmuck et al. 2000). At 1.2 g as/ha tineber of fertile eggs was below 2 fertile eggs per
viable female per day (1.0 fertile eggs per vidbhaale per day). The sex ratio of adults in thegdl.2
as/ha group at the start of this reproduction agsey1 male : 4 females compared with around 1 : 1
in the control. The imbalance between males analesris likely to have affected the reproductive
output per female, rather than a direct influenfcéhe test material.

Since there were no effects of Bulldock EC 25 aipraginal mortality and reproduction of
Coccinella septempunctalal days after then2application, further testing with aged residues nais
necessary.

Overall, effects on survival were less than 50 %raf4 days of aging for 2 applications at 0.3 .@rdl
as/ha. Reproduction was not affected at 0.3 g ashealow reproductive output per female at 1.2 g
as/ha was unlikely to be directly related to tresimn
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Executive Summary

The effect of freshly dried and aged residues diddak 25 EC (active ingredient: 25.5 g beta-
cyfluthrin/L) on the pre-imaginal survival and regduction of the ladybird beetféoccinella
septempunctatevas tested in an extended laboratory study. Thétéss was applied two times in an
interval of 14 days at 12.5 g as in 400 L watentithe field on potted bean plants. One larva per
replicate (40 replicates per treatment group) wa®sed to the spray residues on bean leaves
compared to a water treated control and to a t&teindard. Additionally, an assessment for sublethal
effects on reproduction of the survivors was made.

The kibioassay was carried out with freshly dried ressdé@irther bioassays on aged residues were
started on day 14 and 28 after theapplication.

All validity criteria according to the guideline ve=fulfilled.
Overall, effects of aged residues of Bulldock EC 2&pplied twice at 12.5 g as/ha were less
than 50 % and reproduction was > 2 fertile eggs peviable female per day after treated

plants were kept outdoors for 28 days.

I. MATERIALS AND METHODS

A. MATERIALS

1. Test material:

Test item: Bulldock EC 025 (beta-cyfluthrin)
Description: Yellow to brown liquid

Lot/Batch #: PF90034968

Purity: 25.5¢g/L

2. Vehicle and/or positive control: Control: 400 L tap water/ha Positive control:

Perfekthion (BAS 152 111): 400 g/L dimethoate
3. Test organisms:

Species: Coccinella septempunctata

Age: Approximately 3 - 4 day old larvae
Source: Katz Biotech AG, D-73642 Welzheim
Diet/Food: Larvae: live aphidé&¢yrthosiphon pisum

Megoura viciag¢ ad libitum Adults: live aphids
(broad bean plantfjcia fabg infested with
aphidsAcyrthosiphon pisupMegoura viciag
fine ground pollen and honey ad libitum

4. Environmental conditions:

Temperature: 23-27°C
Humidity: 60 - 87 %
Light intensity: 1050 —

3600 lux
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Photoperiod: 16 hours
light : 8
hours dark

B: STUDY DESIGN AND METHODS

1. Experimental treatments

The test item was applied two times in an inteofdl4 days at 12.5 g as in 400 L water/ha in taklfi
on potted bean plants. Application and aging oftéis¢ item was done in the field under natural
conditions. After the applications leaves cut frihva treated bean plants were used for the bioassays

2. Observations

Number of living and dead larvae and pupae and eumbadults hatched was counted daily.
Mortality of the adults was assessed daily andséheof the dead beetles was determined. Number of
eggs was counted daily within the subsequent tweks/ef oviposition. The number of larvae hatched
was counted daily. Reproduction was performed wtterecorrected mortality was50 %.

3. Statistical calculations

Mortality data were analyse for significance uding Fisher Exact Test, which is a distribution free
test and does not require testing for normalith@mnogeneity prior to analysis. Reproduction data
were tested for normal distribution using the Koo ff-Smirnov-Testd = 0.05) and the Cochran-
Test @ = 0.05). In the 3rd bioassay, because reprodudtda (eggs per female per day) were
normally distributed and homogeneous the Studéegttfor homogeneous variances (pair wise
comparison, two-sided, = 0.05) was used. Because reproduction data (laatehing rate) were
normally distributed and not homogeneous the Stddtast for inhomogeneous variances (pair wise
comparison, two-sided, = 0.05) was used.

Mortality data were analyse for significance uding Fisher Exact Test, which is a distribution free
test and does not require testing for normalith@mogeneity prior to analysis. Reproduction data
were tested for normal distribution using the Kofomoff-Smirnov-Testd = 0.05) and the Cochran-
Test ¢ = 0.05). In the @bioassay, because reproduction data (eggs perdgraaday) were normally
distributed and homogeneous the Student-t-testdorogeneous variances (pair wise comparison,
two-sided,a = 0.05) was used. Because reproduction data (laatehing rate) were normally
distributed and not homogeneous the Student-fdegthomogeneous variances (pair wise
comparison, two-sided, = 0.05) was used.

[I. RESULTS AND DISCUSSION
A. FINDINGS

The toxic standard treatment resulted in 94.3 %ected mortality, indicating the suitability of the
test procedure. Biological results of the Bulld&® 25 and control treatment are summarised below.

Table B.9.5-18: Effects of Bulldock 25 EC on pre-imginal mortality of Coccinela
septempunctata applied at a rate of 2 x 12.5 g as/ha
Parameter measured Treatment group
Control Bulldock 25 EC 2 x 12.5 g as/ha
Day of 2¢application 125 100.0*
Mortality? (%) - 100.0
Corrected mortality (%)
14 days after2application 10.0 72.5*
Mortality? (%) - 69.4
Corrected mortality (%)
28 days after®application 0.0 30.0*
Mortality® (%) - 30.0
Corrected mortality (%)

240 individuals per treatment group, exposure oadedrom treated bean plants
* significant
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Table B.9.5-19: Effects of Bulldock 25 EC on reprodgkction of C. septempunctata at a rate of
2 x12.5 g as/ha (28 day aged residues)

Parameter measured Treatment group?®

Control Bulldock 25 EC

2x12.5gas/ha

Number of eggs /female/day 79+4.0 57+4.1(n.s.)
Number of fertile eggs/female/day 5.3+3.6 4.7+3.5(n.s.)
Larval hatching rate (%) 63.4 + 26.9 82.7+8.0*

aadults developed from larvae exposed to sprayuesidn bean leaves

b Oviposition started 1 week after the first egglaywas observed in the control and lasted 2 weeks
* Significant

n.s. not significant

All validity criteria of the study were met. Thertool mortality was below 30 % (0.0 — 12.5 %), the
mortality in the toxic standard was >40 % (94.3a@%0l the control reproduction rate wag fertile
eggs per viable female per day (5.3).

[IIl. CONCLUSIONS

Pre-imaginal survival o€occinella septempunctateas statistically significantly affected compared
to the control by exposure to freshly dried resgd(day of 2:sapplication) of Bulldock EC 25 and

aged residues 14 days afterdpplication with an application rate of 12.5 g as/h

For 28 days aged residues, mortality was statltisegnificantly higher than the control, but the
corrected mortality was below the ESCORT 2 triggfe50 % (30 %).

The reproductive capacity of ad@t septempunctataas assessed in the bioassay started 28 days
after 2q¢application. Reproduction of the control and thst teem treatment group was > 2 fertile eggs
per viable female per day in both bioassays, sogpeductive output is within the historical data
base for control beetles. Therefore, this parametewnsidered as not effected (Schmuck et al. 2000
Overall, effects of aged residues of Bulldock ECapplied twice at 12.5 g as/ha were less than 50 %
and reproduction was > 2 fertile eggs per viabiedie per day after treated plants were kept ousdoor
for 28 days.

KIlIA1 10.5.2./09 (newly submitted with the dossiey

Author: Moll, M.

Title: Effects of Bulldock EC 025 on the Ladybird Beefleccinella
septempunctatéExtended Laboratory Study — Aged Residue Test

Date: 03 November 2005 (2005a)

Doc ID:

Report no.: 25141013

Edition no.: R-19594

Guidelines: Schmucket al.2000: A laboratory test system for assessing effeicplant
protection products on the plant dwelling inséotcinella septempunctata
L. (Coleoptera: Coccinellidae). The Guideline wasdified for exposure of
C. septempunctatan natural substrate.

GLP: yes

Validity: valid

Deviations: none



beta-cyfluthrin (Bulldock EC 25) -112 - 07.03.2017
Volume 3 — B.9 Ecotoxicology data and assessmeriskd for non-target species

Executive Summary

The effect of freshly dried and aged residues dfdBuk 25 EC (active ingredient: 25.2 g beta-
cyfluthrin/L) on the pre-imaginal survival and regduction of the ladybird beetf@occinella
septempunctatevas tested in an extended laboratory study. Thetéss was applied two times in an
interval of 14 days at 20 g as in 400 L water/hthanfield on potted bean plants. One larva per
replicate (40 replicates per treatment group) wa®sed to the spray residues on bean leaves
compared to a water treated control and to a tstandard. Additionally, an assessment for sublethal
effects on reproduction of the survivors was made.

The kibioassay was carried out with freshly dried residir@irther bioassays on aged residues were
started on day 28 and 42 after theapplication.

All validity criteria according to the guideline weefulfilled.

Overall, effects on survival of aged residues of Bldock EC 25 applied twice at 20 g as/ha
were less than 50 % and reproduction was > 2 fertl eggs per viable female per day after
treated plants were kept outdoors for 28 and 42 day

I. MATERIALS AND METHODS

A. MATERIALS

1. Test material:

Test item: Bulldock 025 EC (beta-cyfluthrin)
Description: Clear, yellow liquid

Lot/Batch #: 60111178

Purity: 25.2 g/L

2. Vehicle and/or positive control: Control: 400 L tap water/ha Positive control:

Perfekthion (BAS 152 111): 400 g/L dimethoate
3. Test organisms:

Species: Coccinella septempunctata

Age: Approximately 4 day old larvae

Source: Katz Biotech AG, D-15837 Baruth
Diet/Food: Larvae: live aphidé\¢yrthosiphon pisum

Megoura viciag ad libitum Adults: live aphids
(broad bean planifcia fabg infested with
aphidsAcyrthosiphon pisupMegoura viciag
fine ground pollen and honeag libitum

4. Environmental conditions:

Temperature: 23-27°C

Humidity: 61-84 %

Light intensity: 1050 — 4100 lux
Photoperiod: 16 hours light : 8 hours dark

B: STUDY DESIGN AND METHODS

1. Experimental treatments

The test item was applied two times in an inteofdl4 days at 20 g as in 400 L water/ha in thalfiel
on potted bean plants. Application and aging oftés¢ item was done in the field under natural
conditions. After the applications leaves cut fribva treated bean plants were used for the bioassays

2. Observations

Number of living and dead larvae and pupae and eammbadults hatched was counted daily.
Mortality of the adults was assessed daily andséxeof the dead beetles was determined. Number of
eggs was counted daily within the subsequent tweks/ef oviposition. The number of larvae hatched
was counted daily. Reproduction was performed wttereorrected mortality was50 %.
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3. Statistical calculations

Mortality data were analyse for significance udiing Fisher Exact Test, which is a distribution free
test and does not require testing for normalitih@mnogeneity prior to analysis. Reproduction data
were tested for normal distribution using the Koo ff-Smirnov-Testd = 0.05) and the Cochran-
Test @ = 0.05). Because reproduction data were normadlyiduted and homogeneous the Student-t-
test for homogeneous variances (pair wise compariam-sidedp. = 0.05) was used for thed2
bioassay and for thesdioassay for eggs per female per day. Becausedegtion data were

normally distributed and not homogeneous the Welglst for inhomogeneous variances (pair wise
comparison, two-sided, = 0.05) was used in thesBioassay for the larval hatching rate.

[I. RESULTS AND DISCUSSION
A. FINDINGS

The toxic standard treatment resulted in 100 % afioyf indicating the suitability of the test
procedure. Biological results of the Bulldock 25 &l control treatment are summarised below.

Table B.9.5-20: Effects of Bulldock 25 EC on pre-imginal mortality of Coccinella
septempunctata applied at a rate of 2 x 20 g as/ha
Parameter measured Treatment group
Control Bulldock 25 EC 2 x 20 g as/ha
Day of 2¢application 27.5 100.0*
Mortality? (%) 100.0
Corrected mortality (%)
14 days after2application 25 47 5%
Mortality? (%) 46.2
Corrected mortality (%)
28 days after®application 5.0 25*
Mortality® (%) 211
Corrected mortality (%)

240 individuals per treatment group, exposure oadedrom treated bean plants

Table B.9.5-21.: Effects of Bulldock 25 EC on reprogction of C. septempunctata at a rate of
2 x 20 g as/ha (28 day aged residues)
Parameter measured Treatment group?®
Control Bulldock 25 EC
2x20gas/ha
Number of eggs /female/day 12.7+8.6 23.5+12.0*
Number of fertile eggs/female/day 10.2+7.3 19.0 +10.8*
Larval hatching rate (%) 77.0+7.9 82.7+8.0 (n.s.)

aadults developed from larvae exposed to sprayuesidn bean leaves

b Oviposition started 1 week after the first egglaywas observed in the control and lasted 2 weeks
* Significant

n.s. not significant

Table B.9.5-22: Effects of Bulldock 25 EC on reprogction of C. septempunctata at a rate of
2 x 20 g as/ha (42 day aged residues)
Parameter measured Treatment group?®
Control Bulldock 25 EC

2x20gas/ha

Number of eggs /female/day 23.3+7.9 16.3+59*
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Number of fertile eggs/female/day 15.3+5.1 12.5+5.8 (n.s.)

Larval hatching rate (%) 66.1+5.6 749+132*

aadults developed from larvae exposed to sprayuesion bean leaves

b Oviposition started 1 week after the first egglaywas observed in the control and lasted 2 weeks
* Significant

n.s. not significant

All validity criteria of the study were met. Thergool mortality was below 30 % (2.5 — 27.5 %), the
mortality in the toxic standard was >40 % (100 %d ¢he control reproduction rate wag fertile
eggs per viable female per day (10.2 - 15.3).

Ill. CONCLUSIONS

Pre-imaginal survival o€occinella septempunctateas statistically significantly affected compared
to the control by exposure to freshly dried resgd(gay of 2nd application) of Bulldock EC 25 with a
application rate of 20 g as/ha.

For 28 and 42 days aged residues, mortality waistitally significantly higher than the controlito
the corrected mortality was below the ESCORT Zyeigof 50 % (46.2 and 21.1 %).

The reproductive capacity of ad@t septempunctataas assessed in the bioassay started 28 and 42
days after 2nd application. Reproduction of thetimdrand the test item treatment group was > 2
fertile eggs per viable female per day in both &8ags, so the reproductive output is within the
historical data base for control beetles. Therefihie parameter is considered as not effected
(Schmuck et al. 2000).

Overall, effects on survival of aged residues oldck EC 25 applied twice at 20 g as/ha were less
than 50 % and reproduction was > 2 fertile eggsv/aale female per day after treated plants were
kept outdoors for 28 and 42 days.
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Executive Summary

The effect of freshly dried and aged residues gftlBaid 050 EC (active ingredient: 49.4 g
cyfluthrin/L) on the pre-imaginal survival and regduction of the ladybird beetf@occinella
septempunctatevas tested in an extended laboratory study. Thétéss was applied two times in an
interval of 14 days at 40 g as in 400 L water/hthanfield on potted bean plants. One larva per
replicate (40 replicates per treatment group) wa®sed to the spray residues on bean leaves
compared to a water treated control and to a t&teindard. Additionally, an assessment for sublethal
effects on reproduction of the survivors was made.
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The kibioassay was carried out with freshly dried ressdir@irther bioassays on aged residues were
started on day 28 and 42 after theapplication.
All validity criteria according to the guideline weefulfilled.

Overall, effects on survival of aged residues oftBeoid 050 EC applied twice at 40 g as/ha were
less than 50 % and reproduction was > 2 fertilesguy viable female per day after treated plants
were kept outdoors for 42 days.

[. MATERIALS AND METHODS

A. MATERIALS

1. Test material:

Test item: Baythroid 050 EC (cyfluthrin)

Description: Clear, yellow to brown liquid

Lot/Batch #: 050413

Purity: 49.4 g/L

2. Vehicle and/or positive control: Control: 400 L tap water/ha Positive control:

Perfekthion (BAS 152 111): 400 g/L dimethoate
3. Test organisms:

Species: Coccinella septempunctata

Age: Approximately 4 day old larvae

Source: Katz Biotech AG, D-15837 Baruth
Diet/Food: Larvae: live aphidé\¢yrthosiphon pisum

Megoura viciag ad libitum Adults: live aphids
(broad bean planifcia fabg infested with
aphidsAcyrthosiphon pisupiMegoura viciag
fine ground pollen and honey libitum

4. Environmental conditions:

Temperature: 23-27°C

Humidity: 61-84%

Light intensity: 1050 — 4100 lux
Photoperiod: 16 hours light : 8 hours dark

B: STUDY DESIGN AND METHODS

1. Experimental treatments

The test item was applied two times in an inteofdl4 days at 40 g as in 400 L water/ha in theatlfiel
on potted bean plants. Application and aging oftés¢ item was done in the field under natural
conditions. After the applications leaves cut fribra treated bean plants were used for the bioassays

2. Observations

Number of living and dead larvae and pupae and eammbadults hatched was counted daily.
Mortality of the adults was assessed daily andséxeof the dead beetles was determined. Number of
eggs was counted daily within the subsequent tweks/ef oviposition. The number of larvae hatched
was counted daily. Reproduction was performed wttereorrected mortality was50 %.

3. Statistical calculations

Mortality data were analyse for significance uding Fisher Exact Test, which is a distribution free
test and does not require testing for normalith@mogeneity prior to analysis. Reproduction data
were tested for normal distribution using the Kofomoff-Smirnov-Testd = 0.05) and the Cochran-
Test ¢ = 0.05).

Because reproduction data were normally distribatedihomogeneous the Student-t-test for
homogeneous variances (pair wise comparison, tdedsi = 0.05) was used.



beta-cyfluthrin (Bulldock EC 25) -116 - 07.03.2017
Volume 3 — B.9 Ecotoxicology data and assessmeriskd for non-target species

[I. RESULTS AND DISCUSSION

A. FINDINGS
The toxic standard treatment resulted in 100 % alityt indicating the suitability of the test
procedure. Biological results of the Baythroid and control treatment are summarised below.

Table B.9.5-23: Effects of Baythroid 050 EC on prémaginal mortality of Coccindla
septempunctata applied at a rate of 2 x 40 g as/ha
Parameter measured Treatment group
Control Baythroid 050 EC 2 x 40 g as/ha
Day of 2¢application .
Mortality® (%) 2.5 1009
Corrected mortality (%) '
14 days after2application 80.0*
Mortality? (%) 25 7§ 5
Corrected mortality (%) - '
28 days after2application
Mortality® (%) 37.5*
Corrected mortality (%) 5.0 34.2
Table B.9.5-24: Effects of Baythroid 050 EC on remduction of C. septempunctata at a rate
of 2 x 40 g as/ha (42 day aged residues)

Parameter measured Treatment group®

Control Baythroid 050 EC

2 x40 g as/ha

Number of eggs /female/day 23.3+7.9 18.9+6.4 (n.s.)
Number of fertile eggs/female/day 15.3+5.1 14.2 +5.8 (n.s.)
Larval hatching rate (%) 66.1+5.6 74.0 + 8.4*

a adults developed from larvae exposed to spragues on bean leaves

b Oviposition started 1 week after the first eggigywas observed in the control and lasted 2 weeks
* Significant

n.s. Not significant

All validity criteria of the study were met. Thertool mortality was below 30 % (2.5 — 27.5 %), the
mortality in the toxic standard was >40 % (100 % e control reproduction rate wag fertile
eggs per viable female per day (15.3).

Ill. CONCLUSIONS

Pre-imaginal survival o€occinella septempunctateas statistically significantly affected compared
to the control by exposure to freshly dried resgd(day of 2nd application) and aged residues (28
days after 2nd application) of Baythroid 050 EChwan application rate of 40 g as/ha.

For 42 days aged residues, mortality was statlitismnificantly higher than the control, but the
corrected mortality was below the ESCORT 2 triggfes0 % (34.2 %).
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B.9.5.2.3

KIIIA1 10.5.3/01

Semi-field studies with non-target arthropods

Author: Schmuck, R.

Title: Acute effects of a spray application of Bulldock@5 on carabid beetles
(Poecilus cupreysunder semifield conditions

Date: 1 December 1993

Doc ID: M-052352-01-1

Report no.: SXR/HF 63

Edition no.: R-19131

Guidelines: The experiment followed the protocol establishedh®yGerman registrati
authority (BBA)

GLP: yes

Validity: valid

Deviations The study meets requirements from Heimbach g2@00 guideline

Test material: Beta-cyfluthrin EC 25 (Bulldock), as content: 2§/&, batch no. 134 based on form.

No. 04112/0004

Results: The results show that in a field situation (wintdreat after harvest), under normal

management conditions, a spray application of BghkdEC 25 applied at 300 mL/ha (8 g as/ha) poses

no risk to carabid beetles, representedPbgcilus cupreusactive at ground level.

Conclusion: NOER = 8 g as/ha

KIIIA1 10.5.3/02

Author: Schmuck, R.

Title: Acute effects of a spray application of Bulldock@®5 on carabid beetles
(Poecilus cupreygsunder semifield conditions

Date: 13 August 1993

Doc ID: M-052490-01-1

Report no.: SXR/HF 88

Edition no.: R-19130

Guidelines: The experiment followed the protocol establishedh®yGerman registrati
authority (BBA)

GLP: yes

Validity: not valid

Deviations: The study meets requirements from Heimbeichl, 2000 guideline, but application of
reference treatment had no significant effect.
Test material: Beta-cyfluthrin EC 25 (Bulldock), as content: 2@/8, batch no. 134 based on form.

No. 04112/0004

Results: The results show that in an orchard situation, undemal management conditions, a spray
application of Bulldock EC 25 applied at 450 mL(42.5 g as/ha) poses no significant threat to
carabid beetles, representedAnecilus cupreysactive at ground level. This is mainly due to lihe
amount of spray deposits on to the ground as itelicay the failure of the reference substance to
induce statistically significant effects.
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Conclusion: As no effects in the reference treatment group wetermined, the study is not valid
according the current guideline Heimbaatral,, 2000 (reference item should result in lossest tdast

35 %).

KIIIA1 10.5.3/03

Author: Schmuck, R.

Title: Acute effects of a spray application of Bulldock@5 on carabid beetles
(Poecilus cupreygsunder semifield conditions

Date: 1 April 1993

Doc ID: M-052542-01-1

Report no.: SXR/HF 91

Edition no.: R-19129

Guidelines: The experiment followed the protocol establishedhgyformer German
registration authority (BBA)

GLP: yes

Validity: not valid

Deviations: The study meets requirements from Heimbeichl, 2000 guideline, but application of

reference treatment had no significant effect

Test material: Beta-cyfluthrin EC 25 (Bulldock), as content: 2@/8, batch no. 134 based on form.
No. 04112/0004

Results: The results show that in half-grown winter rapéde under normal management conditions,
a spray application of Bulldock EC 25 applied &b 8@L/ha (8.3 g as/ha) poses no threat to carabid
beetles, represented Bgecilus cupreysactive at ground level. This is mainly relatedte low

amount of spray fluid deposited on to the grouned tuthe dense vegetation cover during this crop

stage as indicated by the failure of the referesutxstance to induce statistically significant efec

Conclusion: As no effects in the reference treatment group wetermined, the study is not valid
according the current guideline Heimbagttal, 2000 (reference item should result in lossest ¢dast

35 %).

KIlIAl1 10.5.3/04

Author: Schmuck, R.

Title: Acute effects of a spray application of Bulldock@5 on carabid beetles
under semifield conditions

Date: 8 July 1992

Doc ID: M-052680-01-1

Report no.: SXR/HF 56

Edition no.: R-19138

Guidelines: No specific guidelin

GLP: yes

Validity: additional information

Deviations: no guideline
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Test material: Beta-cyfluthrin EC 25 (Bulldock), as content: 26/6, batch no. 134 based on form.
No. 04112/0004

Results: The presented results demonstrate that a Bulld@cRIEspray application against ear aphids
in winter wheat (stadium with ear) does not affeetdominant carabid speci¢dd€rostichus

madidus Loricera pilicornis) up to a rate of 300 mL/ha (8 g as/ha). In comtraale and juvenile
spiders may be impacted. This impact, howevereig short-lived. The data reveal that the web
spiders’ activity had completely returned to cohkeeel as soon as 2 weeks after application.

Conclusion: Additional information about effects on dominanffi@ld carbid beetles.

B.9.5.24

KIIIA1 10.5.3/01

Field studies with non-target arthropods

Author: Redl, H.; Fuchs, A.

Title: IAuswirkungen einer Austriebsbehandlung von Rebémnien
Raubmilbenbesatz
Journal: Mitteilungen Klosterneuburg, Volume:42¢g€s228-230

Date: 1992

Doc ID: M-090498-01-1

Report no.: Lit. 6738

Edition no.: R-19137

Guidelines: No guideline

GLP: no

Validity: supplementary information

Results:

Test Formulation Cyfluthrin 050 EC

Test object Predatory mite fauna

Application rate 14 g as/ha

Exposure Spray treatment of vineyard plots (1pladts) at
sprouting

Result No or only moderate impacts on predatortg mi
population at 4 weeks after treatment (53 - 124 %
control value).

Conclusion:

Supplementary information:

The publication is only a study summary.

The formulation was applied in vineyard.

Thus, it is a different culture than in the propbsee pattern (cereals and potatoes).

Moreover, a different product than the represergdtirmulation was used (with cyfluthrin instead of
beta-cyfluthrin)

KIlIA1 10.5.3/02

Author: Schmuck, R.

Title: Evaluation of certain pesticides activity agaiig totton whiteflybemesig
tabaciand associated natural enemies on cotton plantr diett condition
in Assiut Journal: Assiut Journal of Agriculturati@nces, Volume:21,
Issue:5,

Pages:331-339
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Date: 1990

Doc ID: M-090543-01-1

Report no.: Lit. 7098

Edition no.: R-19134

Guidelines: No specific guidelin

GLP: no

Validity: supplementary information

Deviations: Not applicable

Results:

Test Formulation
Test object

Application rate

Beta-cyfluthrin 012.5 EC

Leaf - dwelling natural enemies: €gccinella, Scymnus,
Chrysoperla, Syrphus

22.3 g as/ha

Exposure Spray treatment of 42 m2 plots in cofilds (n=4)

Result Reduction relative to the control: 2 DAR.% 7 DAT: 26 %
14 DAT: 23 % 21 DAT: 21 %

Conclusion:

Supplementary information:

The publication is only a study summary.

The formulation was applied in cotton plant.

Thus, it is a different culture than in the propbsee pattern (cereals and potatoes).

KIIA1 10.5.3/03 (newly submitted with the dossier)

Author: Vinall, S.

Title: A field trial to determine the effects of Baythrds 050 (50 g/L cyfluthrij
on the non-target arthropod fauna of a winter-soeneal crop, following
two applications during spring/summer

Date: 24 November 2005

Doc ID:

Report no.: IRV-04-1

Edition no.: R-19598

Guidelines: The study design was based on the current UK MAk#&eadines (Anon.,
1991), with treatments applied to replicate pldtagproximately 1 ha in
size

GLP: yes

Validity: R3 (not reliable) according de Jong et al. 2010

Deviations: none

Dates of experimental work:23 April 2004 to 18 June 2005

Executive Summary

Baythroid EC 050 is an emulsifiable concentrateniaation, nominally containing 50 g cyfluthrin/L.
The aim of this study was to determine the efféthis insecticide on the natural non-target anlo
(NTA) communities present in a crop of winter cése@wo treatment rates of Baythroid EC 050
were evaluated, each being a representative fi¢ddaf 500 mL/ha (25 g as/ha) and a drift rate,
equivalent to 2.85 mL product/ha (0.1425 g as/Bagh treatment rate was applied to a crop of winter
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barley on two occasions, with a 16-day interval.

When Baythroid EC 050 was applied twice to a wilarey crop at 25 g cyfluthrin/ha, the product
had adverse effects on populations of certain grafimon-target arthropod. Those most affected
were rove beetles (Staphylinidae) and spiders (@aah For some species in these groups, population
recovery was not seen within the season in 200ds&ently (in May 2005), recovery was
demonstrated within a year of the initial applioatiWWhen applied at a spray drift rate (0.1425 g
cyfluthrin/ha), two applications of Baythroid EC@Bad no marked adverse effects on populations of
any group of non-target arthropod.

I. MATERIALS AND METHODS

A. MATERIALS

1. Test material:

Test item: Baythroid EC 050 (cyfluthrin)
Description: Clear straw coloured liquid

Lot/Batch #: 040429/1

Purity: 53.63 g/L (measured)

2. Vehicle and/or positive control: Control: untreated positive control: BASF

Dimethoate 40: 400 g/L dimethoate
B: STUDY DESIGN AND METHODS

1. Trial site and test design

The trial took place in southern England during swen2004 in a crop of winter barley and continued
during spring 2005, in the subsequent crop, whiak pea. There were four treatment variants;
Baythroid EC 050, applied at either 500 mL/ha &52nL/ha, a toxic reference of BASF Dimethoate
40 (400 g/L dimethoate) applied at 850 mL/ha acdrarol that was left untreated. Sixteen plots of
approximately one ha were marked out and eachnegdtassigned to four replicate plots in a
randomised block design. Applications were madeguaicommercial hydraulic-boom sprayer in a
volume of 200 L water/ha. Each treatment was agpbehe crop on two occasions, with a 16-day
interval (times T1 and T2, corresponding to 18 Mag 3 June 2004, respectively). These applications
coincided with the end of flowering (decimal grovetiages 55-59) and the end of ear emergence
(decimal growth stages 67-69) of the barley.

2. Sampling methods and sample processing

The non-target arthropods present in the crop s&mgled using a range of techniques. These
included pitfall traps (to provide activity-depemdlelata on the epigeal fauna over 2-day periods), a
Lvortis® suction sampler (to provide density-dependent datepigeal communities of Collembola),
yellow sticky-traps (to provide activity-dependelata on flying insects over 2-day periods) and
sweep nets (to provide density-dependent datal@r-Bxtive arthropods). The invertebrates in the
samples were subsequently identified to approptétenomic levels in order to determine those
groups whose abundance was significantly affecyetthd treatments. Samples were taken prior to T1
(in order to determine the level of homogeneityh@ NTA populations) and then at intervals after
both T1 and T2. During 2004, sampling continuedaip8 days after the treatment applications at T2
(DAT?2), with additional pitfall trap sampling beirgrried out 53-55 DAT?2, following harvest. Three
additional pitfall-trap samples were taken duringyh2005, with traps being set in the control and 50
mL product/ha Baythroid EC 050 plots. The final géanwas taken within one year of the initial (T1)
application.

3. Statistical calculations

For each sampling occasion, statistical analyss pesformed on the data for those taxonomic groups
that achieved a threshold»fL0 individuals per replicate (mean) in the contfar the 2004 data,
treatments were compared by one-way analysis airvae and where significant effects were seen (
= 0.05), individual treatments were separated ftioencontrol using Dunnétt Test. For the 2005

data, there were only two treatments to be companddanalysis was by t-test for unmatched pairs.



beta-cyfluthrin (Bulldock EC 25) -122 - 07.03.2017
Volume 3 — B.9 Ecotoxicology data and assessmeriskd for non-target species

For simplification, the following abbreviations leleen used in tables:
DAT1 = Days after the first treatment applicatioe.(after time T1)
DAT2 = Days after the second treatment applicati@n after time T2)

[I. RESULTS AND DISCUSSION

A. FINDINGS
Results:
Table B.9.5-25: Summary of data from pitfall trap smples in 2004
Baythroid EC 050 Baythroid EC 050 BASF Dimethoate 40 (850
Field rate (500 mL/ha) Drift rate (2.85 mL/ha) mL/ha)
Sign. Time at which no | Sign. Time at which | Sign. Time at
level significant level no significant level which no

difference from difference from significant

control control difference

from control
Carabidae (Coleoptera)
Agonum ns - ns - ** > 2 DAT2
dorsale
Amara plebja | ns - ns - ns
Bembidion *x 2-4 ns - *x > 2 DAT2
lampros DAT1
Nebria ns - ns - * 13-15 DAT2
brevicollis
Pterostichus | ns - ns - ns ns
melanarius
Total carabid | * 2-4 ns - *kk 4-6 DAT2
adults DAT1
Carabid ns - ns - xx 13-15 DAT2
larvae
Staphylinidae (Coleoptera)
Philonthus o 7-9 ns - ok > 23 DAT2
cognatus DAT2
#
Philonthus * 7-9 ns - ok 2-4 DAT2
laminatus DAT?2
Tachyporus | ** 0-2 ns - *kk > 15 DAT2
hypnorum DAT2
#

Tachyporus | *** > 15 * 7-9 DAT1 rrx > 15 DAT2
chrysomelinu DAT2
s
Tachyporus | *** > 23 ns - rkk > 23 DAT2
larvae DAT2
Tachinus *x 4-6 ns - * 2-4 DAT1
rufipes DAT?2
Xantholinina | ns - ns - * > 2 DAT2
e
Total ok 2-4 ns - ok 21-23 DAT2
staphylinid DAT2
adults #
Total o > 55 ns - * 53-55 DAT2
staphylinid DAT2
larvae
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Linyphiidae (Araneae)

Erigone spp. | *** >55 ns - Frk 36-38 DAT2

DAT2

#
Lepthyphante| ns - * 7-9 DAT2 ** 13-15 DAT2
S tenuis
Milleriana * 4-6 ns - * 4-6 DAT2
inerrans DAT2
Total ok > 55 ns - ok 36-38 DAT2
linyphiid DAT2
spiders #

Lycosidae (Araneae)

Pardosa ok > 15 ns - ns -
pullata DAT2

#
Total lycosid | *** > 15 ns - * 2-4 DAT2
spiders DAT2

#

Tetragnathidae (Araneae)

Pachygnatha | *** > 15 ns - kk > 15 DAT?2
degeeri DAT2
Soil mites ns - ns - *x > 55 DAT2
(Acari)

Asterisks indicate where individual treatmentseadéfl significantly from the control. The numbeasterisks represents the
greatest significance level achieved during thetyp@atment assessments (* = P < 0.05; ** = P < 0;0** = P < 0.001)
and ,ns" indicates where treatments did not differ signifitta from the control on any occasion. Where sigaift
differences from the control were observed, theiestrsampling occasion during which no further #igant differences
were observed is indicated. The symbol > indicatas differences were still significant on the laatalin 2004 that a taxon

was present in sufficient numbers to warrant statitanalysis (not necessarily the last date of dargp

For the pitfall samples taken in the control and50L/ha Baythroid EC 050 plots during May 2005, aniynbers of
Staphylinidae and Araneae were recorded. The sythbulicates taxa that were trapped with a mear &0 per plot in the

control. There were no significant differences (P.85) between control and treatment.

Table B.9.5-26: Summary of data from sticky-trap senples
Baythroid EC 050 Baythroid EC 050 BASF Dimethoate 40 (850
Field rate (500 mL/ha) Drift rate (2.85 mL/ha) | mL/ha)
Sign. Time at Sign. Time at Sign. Time at
level which no level whichno | level which no
significant significant significant
difference difference difference
from from from control
control control
Parasitica (Hymenoptera)
Aphidius type ns - ns * 36-38 DAT2
Ichneumonidae ns - ns ns -
Other parasitica ns - ns ns -
Total parasitica ns - ns ns -
Empididae (Diptera)| ns - ns * 13-15 DAT2
Heteroptera ns - ns ns -
Linyphiidae ns - ns - ns -
(Araneae)
Syrphidae (Diptera) ns - ns ns -

See footnote to table on previous page.
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Table B.9.5-27: Summary of data from suction samptig
Baythroid EC 050 Baythroid EC 050 BASF Dimethoate 40 (850
Field rate (500 mL/ha) Drift rate (2.85 mL/ha) mL/ha)
Sign. Time at Sign. Time at Sign. Time at
level which no level which no level which no
significant significant significant
difference difference difference
from control from from control
control
Collembola
Entomobryoi | ns - ns - * > 33 DAT2
dea
Symphypleon| ns - ns - ** 21 DAT2
a
Total ns - ns - * > 33 DAT2
Collembola

See footnote to table on previous page.

Table B.9.5-28: Summary of data from sweep-net sartipg
Baythroid EC 050 Field rate | Baythroid EC 050 BASF Dimethoate 40 (850
(500 mL/ha) Drift rate (2.85 mL/ha) mL/ha)
Sign. Time at Sign. Time at Sign. Time at
level which no level which no level which no
significant significant significant
difference difference difference
from control from from control
control
Parasitica (Hymenoptera)
Total * > 33 DAT2 ns - ns -
Parasitica
Other groups
Homoptera — | *** > 33 DAT2 ns - rkk > 33 DAT2
aphids
Diptera — bl > 33 DAT2 * 12 DAT1 ok > 33 DAT2
adults

See footnote to table on previous page.

Drift-rate Baythroid EC 050
The drift-rate treatment of Baythroid EC 050 hadwmarked effects on numbers of any groups of NTA

in the crop and the numerical trends for catchelerdrift-rate treatment and the untreated control
remained similar throughout the trial.

Field-rate Baythroid EC 050

Ground beetles (Carabidae)

The field-rate had a minor effect on one speciesi(Bidion lampros). Numbers of this beetle were
significantly reduced on only one occasion (fiestnpling after T1). Consequently, the total numider o
carabid adults was also statistically significaimdiywer than the control directly after T1, but mbtany

other time.

Rove beetles (Staphylinidae)

The five species of rove beetle (Staphylinidaehulie highest sampled numbers in the study
(Tachyporus hypnorum, T. chrysomelinus, Tachintipes, Philonthus cognatus, P. laminatus) were
significantly affected by the field-rate. Hencee tiotal number of adult rove beetles was signitigan
affected (recovery was indicated with a peak inachnumbers 9 DAT2).
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Tachyporus hypnorum

Significantly reduced after T1 only. Following TtZetsampled numbers were similar to the control
through to the end of the season. Numbers samplithy 2005 (349 DAT2) did not differ
significantly from the control.

Tachyporus chrysomelinus

Significantly reduced directly after T1, withoutoery during the season. Since this is a spring-
breeder, recovery during the season was unlikétg. Samples in May 2005 (349 DAT2) showed
similar numbers in the control and field-rate pl@khough numbers in the control were below the
statistical threshold). Numbers in May 2005 wenmailsir to those sampled directly prior to T1 in May
2004. Being a migratory species, spreading out field margins in early spring, such a population
recovery was to be expected and appears to hauveredanithin a year of T1.

Philonthus cognatus

Significantly reduced directly after T1 and foreripd after T2. A full recovery was not likely dog
the season as this is a spring-breeder. SamphMayr2005 (349 DAT?2) showed no significant
difference between control and field-rate. Numlsaisipled in May 2005 were similar to those
sampled directly pre-treatment in May 2004. Heneegvery had occurred within a year of T1.

Philonthus laminatugandTachinus rufipes

Significantly reduced directly after T1, withoutmery during the season. Since these are spring-
breeders, recovery within the season was unlil&dynples taken in May 2005 (349 DAT2) from
control and field-rate plots did not contain thepecies in suitable numbers for analysis. This may
have been due to the change in crop use (cere2@ih followed by peas in 2005). Since related
species such d& cognatusandT. chrysomelinusddemonstrated an ability to recolonise the treated
plots within a year of T1, it must be assumed thatsame potential for recovery would also exist fo
other staphylinids such & laminatusandT. rufipes

Spiders (Aranae)

Linyphiidae

Erigonespp. was severely depleted with no recovery withénseason. Less abundant species such as
Milleriana inerransandLepthypantes tenuisere less affected, numbers of the former onlydpein
significantly reduced on the first sampling aftdr @hd numbers of the latter not being significantly
affected in any sampling. Total numbers of linyghi{withErigonespp. as the major constituent)

were significantly reduced up to and including ldet sampling in 2004. From pitfall samples taken i
May 2005, full recovery of the linyphiid populatigimcludingErigonespp.) was observed within a

year of T1.

Lycosidae, Tetragnathidae

Some statistically significant reductions in sandpheimbers of other spider groups (Lycosidae,
Tetragnathidae) were also observed in 2004. Laisesenumbers of these spiders in the control and
field- rate plots were insufficient to allow judgent on recovery within the season. However, the
samples taken in May 2005 demonstrated recovehimé year of T1.

Soil dwelling mesofauna, and aerial fauna

The field-rate did not have a significant effectraimbers of either soil mites (sampled in pitfedios)
or Collembola (sampled by suction sampler). Th&abhtauna sampled above the crop using sticky
traps yielded relatively low numbers around theesrof the applications, but numbers increased
steadily through June. None of the groups of wahbfly were significantly affected.

Dimethoate toxic reference

The toxic reference had significant effects on gbbeetles, rove beetles, spiders, soil mites and
Collembola. The results demonstrate that the fielttained a sensitive community of non-target
arthropods, for which it was possible to show stally significant effects. For ground and rove
beetles, soil mites and Collembola, the effectsevgemerally greater than the field-rate of the test
item.
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[lIl. CONCLUSIONS

When Baythroid EC 050 was applied twice to a wilarey crop at 25 g cyfluthrin/ha, the product
had adverse effects on populations of certain grafimon-target arthropod. Those most affected
were rove beetles (Staphylinidae) and spiders (@aaj For some species in these groups, population
recovery was not seen within the season in 2004.

Subsequently (in May 2005), recovery was demorestraiithin a year of the initial application. When
applied at a spray drift rate (0.1425 g cyfluthray, two applications of Baythroid EC 050 had no
marked adverse effects on populations of any gabuymn-target arthropod.

Reliablity:

The applied test formulation was not the represetproduct Bulldock EC 25, but the cyfluthrin
formulation Baythroid EC 050. The interpretatiorstidy results in terms of the representative fise o
Bulldock EC25 is associated with a high level ofemainty.

Arthropods caught are only out of 6 orders. Acaogdie Jong et al. (2010) a minimum of
12 orders have to be evaluated in representatieepsystems in Europe. Furthermore a
typical field study should have about 50 - 80 taxailable for statistical analysis. In

the following orders are lacking completely:

Lepidoptera
Neuroptera
Orthoptera
Psocoptera
Thysanoptera
Dermaptera

oOUrwWNE

Consequently, the study is classified as not reliébR3 (according de Jong, 2010).

KIIA1 10.5.4/04 (newly submitted with the dossie)

Author: Vinall, S.

Title: A field trial to determine the effects of Baythrd# 050 (50 g/L
Cyfluthrin) on the non-target arthropod fauna ofoachard crop, following
two applications during spring/summer

Date: 13 April 2006

Doc ID:

Report no.: IRV-04-1

Edition no.: R-19592

Guidelines: IOBC (Hassan, 1992), ESCORT (Barrettal, 1994), Brown (1998), IOBQ,
EPPO and BART Joint Initiative (Candodi al, 2000)

GLP: yes

Validity: R3 (not reliable) according de Jong et al. 2010

Executive Summary

Test material was Baythroid EC 050 (containing 5futhrin/L). The aim was to determine the
effects of two applications, with a 14-day intervai the natural, foliar-dwelling, non-target adpod
(NTA) communities present in a mature apple orch@ing intention was to evaluate both the initial
effects on the key foliar-dwelling taxa within tbechard and the potential for within-season recpver
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conducted in a commercial orchard in south-westéeaArthropod populations were monitored
throughout the growing season by both chemicalritwg-sampling and leaf sampling.

Baythroid EC 050 was evaluated at four applicatairs. These were a representative field rate (25 g
as/ha), drift rate of 3.9325 g as/ha, drift rat® & g as/ha and drift rate of 0.2725 g as/ha. &hes
treatments were compared to a water-treated coaimndla toxic reference (dimethoate). All
treatments were applied twice, with a 14-day irdeébetween applications.

Field rate treatment of Baythroid EC 050 (2 apptioas at 25 g as/ha)

For the field-rate application of Baythroid EC 08ffects were observed for a range on non-target
arthropods. Effects were mostly observed shortisrdfeatment, due to acute mode of action of the
test material. For highly mobile groups (adult Biiat, Hymenoptera and Coleoptera) rapid recovery
occurred. This indicates a short persistence drfokésidues of the test material. For less mobile
organisms (with relatively long development timie} larval Coccinellidae, recovery occurred
within the season.

High drift rate of Baythroid EC 050 (2 applicatioas 3.9325 g as/ha)
Overall, treatment-related effects were observed fonited number of taxonomic groups (much less
than for the field-rate). Recovery (or potential fecovery) has been observed within the season.

Middle drift rate of Baythroid EC 050 (2 applicatis at 0.9 g as/ha)
Overall, the influence of middle drift-rate treatm@n the non-target arthropod community was
negligible.

Lowest drift rate of Baythroid EC 050 (2 applicatsoat 0.2725 g as/ha)
Overall, it is considered that the lowest drifterétad no effect on the non-target arthropod comiyuni

I. MATERIALS AND M ETHODS

A. MATERIALS

1. Test material:

Test item: Baythroid EC 050 (cyfluthrin)
Description: Clear straw coloured liquid
Lot/Batch #: 60111156

Purity: 49.8 g/L (measured)

2. Vehicle and/or positive control: Control: urgred (tap water)

Positive control: Technoate 40EC (400 g/L
dimethoate)

B: STUDY DESIGN AND METHODS

1. Trial site and test design

The trial was carried out in a commercial appléhard in Monheurt in the Garonne Valley, south-
west France. The orchard (approx. 5.75 ha) cordaimeture trees approximately 2.0-2.5 m in height.
The main crop area was divided into 22 plots. Twefithese were around 0.24 ha in size, each
containing approximately 485 trees. These plotsjged as four blocks of five plots, were assigned
to the control and the four test item treatments iandomised block design. Two additional plots of
trees alongside the main blocks (measuring appateiyn 0.41 ha and 0.13 ha, respectively) were
assigned to a toxic reference treatment.

Five principal treatments were evaluated, eachdoapplied to four replicate plots:

- a control (water)

- Baythroid EC 050 applied at a rate of 25 g ag8@® mL product/ha).
- Baythroid EC 050 applied at a rate of 3.9325/pga678.65 mL product/ha).
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- Baythroid EC 050 applied at a rate of 0.9 g agligamL product/ha).
- Baythroid EC 050 applied at a rate of 0.2725/pa¢5.45 mL product/ha).

A toxic reference item (dimethoate) was applietinto replicate plots adjacent to the main trial area
Each treatment was applied at 1000 L spray sollitéon

The spray dates were 16 May 2005 and 30 May 200& BBCH crop growth stages at the time of
each application were 72 and 73-74, respectivelgitiBlder, 1997).

Applications were made using a tractor-mounted dcast air-assisted sprayer. A full calibration of
the output from the moving sprayer was made in ackwaf treatments. Environmental conditions
were recorded throughout the trial using an eleatraveather station.

2. Sampling methods and sample processing

Inventory sampling: This was to quantify invertdbrpopulations on the sprayed trees, both before
treatment and for the rest of the season. On eanplsg occasion, pairs of collecting-sheets were
pegged out under three randomly-selected treeacim plot. With one sheet placed each side of the
trunk, any invertebrates falling down were collect® the evening, an application of dichlorvos was
made to these trees using a motorised sprayet fitiin a hand lance. The day after the dichlorvos
application, all of the arthropods on the sheetewellected by washing them into a bucket and then
straining the contents through a sieve. The arthdspvere transferred to jars containing 70 %
ethanol. No further sampling was made from the s@ess. Sampling was performed only on trees
located in the central part of each plot. The inegnsamples (10 in total) were taken 7 days before
the first application, 3 days before the secondieguon and 3, 11, 24, 46, 65, 85, 122 and 149/150
days after the second application. Samples inakie teference treatment were only taken on tte fir
five dates.

Leaf samplingThis was to quantify populations of mites. Onkeaampling occasion, 240 leaves per
replicate plot were collected, being taken frominimum of four trees per plot. The leaves were put
into jars and transported to the field laboratdiy.extract mites, a washing technique was used or
Berlese-Tullgren funnel apparatus, before beingsfiexred to a preservative. The leaf samples (10 in
total) were taken 6 days before the first applaratB days before the second application and 24,1,
45, 60, 85, 121 and 150 days after the secondcapipin. Samples in the toxic reference treatment
were only taken on the first five dates.

3. Statistical calculations

Taxonomic identification of the arthropod faunagamet in the samples was then carried out. The
numbers of individual taxa in the test item treaitaavere compared to those in the control on a date
by-date basis, by one-way analysis of variance (XDof the log-transformed data. Dunri&ttest
was used to confirm where treatments differed figamtly from the controld = 0.05). For the toxic
reference treatment (which was not part of the @amiged block test design), comparisons with the
control treatment were made on a date-by-date basig t-test for unmatched pairs.

[I. RESULTS AND DISCUSSION

A. FINDINGS

Results are summarised in the following Tables.tRertest item treatments, this includes a comment
on whether the statistically significant differeadeom the control were considered to be treatment-
related. The timing of effects and recovery of e@stonomic group is summarised in the
Conclusions.

Results:
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Table B.9.5-29: Summary of data from inventory samies — part 1

Baythroid EC 050 (cyfluthrin) dimethoate

High drift rate Middle Low (400 g as/ha)

Field rate (3.93 g as/ha) drift rate drift rate

(25 g as/ha) (0.9 gas/ha) | (0.273 g as/ha)

Sig. Treat- | Sig. Treat- | Sig | Treat- Sig. Treat- Sig.

level ment level ment . ment level | ment level

related related | lev | related related?
? ? el ?

Diptera
Total adult * yes ns ns ns ns
Diptera
Cecidomyiidae| ns ns ns ns ns
Chironomidae | ns ns ns ns *
Chloropidae ns ns ns ns ns
Drosophilidae | *** yes ns ns ns ns
Empididae * yes ns ns ns ns
Lauxaniidae ok yes ok | yes | * | yes ns *
Muscidae/Ant | ns ns ns ns ns
homyidae
Mycetophilida | ** yes ns ns ns *
e
Phoridae ns ns ns ns *
Psychodidae ns ns ns ns ns
Tipulidae ns ns ns ns -
Syrphidae ns ns ns ns ns
(adults)
Larval ns ns ns ns *x
Diptera:
Syrphidae
other flies = | yes * | yes ns ns *
Hymenoptera
Total ns ns ns ns ns
Hymenoptera
Ichneumonid.: | ns ns ns ns ns
Ichneumonidae
Braconidae * | yes ns ns ns ns
Hemiptera
Total *x yes * yes ns ns ns
Hemiptera excl.
aphids(but incl.
phytophagous
species)
Cixiidae * yes ns ns ns ns
(phytophagous)
Cicadellidae *x yes ns ns ns **
(phytophagous)
Cimicidae * | yes = | yes ns ns ns
Lygaeidae ns ns ns ns -
(phytophagous)
Pentatomidae | ns ns ns ns ns
(phytophagous)
Aphidae ns ns ns ns ns

(aphids)
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Table B.9.5-30: Summary of data from inventory samies — part 2

Baythroid EC 050 (cyfluthrin) dimethoate

Field rate High Middle Low (400 g

(25 g as/ha) drift rate drift rate drift rate as/ha)

(3.93 ¢ (0.9 g as/ha) (0.273 g as/ha)
as/ha)

Sig. level | Treat- | Sig. Tre | Sig. Treat- | Sig. Treat- Sig.
ment level | at- | level | ment level | ment level
related me related related?

? nt ?

rela

ted?
Psocoptera ns ns ns ns -
Coleoptera
Total Coleoptera ** yes ns ns ns o
adults
Bruchidae ns ns ns ns -
Carabidae ns ns ns ns ns
Chrysomelidae ns ns ns ns -
CoccinellidaeC. 7- | ns ns ns ns -
punctata
other adults ns ns ns ns ns
total larvae Hk | yes * | yes ns ns ns
Curculionidae ns ns ns ns *x
Lathrididae i yes ns ns ns *x
Staphylinidae: e yes ns ns *kk no b
Tachyporus
other adults ns ns ns ns ns
Coleoptera larvae ns ns ns ns ns
(exc. Cocc.)
Lepidoptera (adults) | ns ns ns ns -
Neuroptera
Hemerobiidae ns ns ns ns ns
lacewing larvae il yes * yes ns ns **
Thysanoptera *x yes ns ns ns *
(phytophagous)
Araneae
Total spiders * yes ns ns ns ns
Araneidae * yes ns ns ns ns
Dictynidae ns ns ns ns -
Oxyopidae ns ns ns ns -
Salticidae ns ns ns ns *
Thomisidae ns ns ns ns ns
Acari
Trombididae | ns | ns | ns | ns | ns

Asterisks indicate where individual treatmentsadldtl significantly from the control on any one datke number of
asterisks represents the greatest significancd Bsteeved during the post-treatment assessmertd(x< 0.05; ** = P <
0.01; ** = P < 0.001) and ,ns" indicates where treatments did not differ signifitta from the control on any occasion.
For the toxic reference treatment, — indicates shi@d for analysis not met on dates when samples mede. ,Yes/n6
indicates whether the significant effect was consideéo be treatment related.
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Table B.9.5-31.: Summary of data from leaf samples
Baythroid EC 050 (cyfluthrin) dimethoate
Field rate High Middle Low (400 g
(25 g as/ha) drift rate drift rate drift rate as/ha)
(3.93 g as/ha) (0.9 g as/ha) (0.273 g
as/ha)
Sig. Treat- | Sig. Treat- Sig. Treat- | Sig. Treat | Sig.
level | ment level | ment level | ment level | -ment | level
related related? related relate
? ? d?
Acari
Mesostigmata : Phytoseiidae
Amblyseius ns * no ns ns ns
andersoni
Prostigmata : ns ns ns ns -
Tetranychidae
Prostigmata : * no ns ns ns ns
Eriophyidae
Prostigmata : ns ns ns ns -
Tydeidae

Asterisks indicate where individual treatmentsadléfl significantly from the control on any one datke number of
asterisks represents the greatest significancd balgeved during the post-treatment assessmemtsA(k 0.05; ** = P <
0.01; ** = P < 0.001) and ,ns" indicates where treatments did not differ signifitta from the control on any occasion.
For the toxic reference treatment, — indicates shi@d for analysis not met on dates when samples mede. ,Yes/n6
indicates whether the significant effect was conside¢o be treatment related.

Ill. CONCLUSIONS

The effect of applying Baythroid EC 050 twice, iral¥] to an apple orchard at a typical field rate of

500 mL/ha (25 g cyfluthrin/ha) and three drift sa{@8.65, 18 and 5.45 mL product/ha) is summarised
below.

Field rate treatment of Baythroid EC 050 (2 apptioas at 25 g as/ha)

For the field-rate application of Baythroid EC 08ffects were observed for a range on non-target
arthropods. Effects were mostly observed shortgrafeatment, due to acute mode of action of the
test material. For highly mobile groups (adult Bist, Hymenoptera and Coleoptera) rapid recovery
occurred. This indicates a short persistence drfokésidues of the test material. For less mobile
organisms (with relatively long development timisd larval Coccinellidae, recovery occurred
within the season.

Taxonomic group Effects Recovery
Total of 58 groups statistically 19 groups gave at least one See below
analysed (54 in inventory samples} statistically significant reduction.

4 in leaf samples) 15 were considered to be treatment-

related effects on non-target
arthropods (see below).

Total adult Diptera +3 DAT1 (i.e. -11 DAT2) +3 DR

Drosophilidae (Diptera) +3 DAT1 (i.e. -11 DAT?2) 3DAT2

Empididae (Diptera) +3 DAT2 +11 DAT?2

Lauxaniidae (Diptera) +3, +11, +24 DAT2 Signgedovery at +24 DAT2,

before natural decline. (Lack of
effects in other adult Diptera shoul
be noted).

o

Mycetophilidae (Diptera) +3 DAT1 (i.e. -11 DAT?2) +3 DAT2
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Larval Diptera +11, +46 DAT2 +24 DAT?2 (Signs of recovery
(excluding Syrphidae) before natural decline due to
development into adults).
+149/150 DAT2 (Recovery
confirmed by appearance of second
generation within season).

Braconidae (Hymenoptera) +3 DATL1 (i.e. -11 DAT2) +3 DAT2

Cimicidae (Hemiptera*) +24 DAT2 +46 DATZ2. Howeyé@entification

of recovery complicated by natura
decline in population. Potential for
recovery of Cimicidae confirmed by
recovery of other Hemiptera.

Total adult Coleoptera +3 DAT1 (i.e. -11 DAT?2) BAT2
Larval Coccinellidae +3 DAT2 +85 DAT?2 (Following the effect,
(Coleoptera) there was a natural decline due to

development into adults. Second
generation showed recovery at +8p

DAT?2).

Lathridiidae (Coleoptera) +3 DAT1 (i.e. -11 DATZ11 +24 DAT?2

DAT?2

Tachyporusspp. +24 DAT?2 +149/150 DAT2 (Very low

(Coleoptera) numbers in control for all except
two sampling dates, and variation pf
results between lower treatment
rates, raises questions on the
biological significance of the
Leffect”).

Larval Neuroptera +3 DAT2, +11DAT?2 +24 DAT?2

Total Araneae +46 DAT?2 +85 DAT?2

Araneidae (Araneae) +46 DAT?2 +65/+85 DAT?2

Effects Sample dates when statistically significant effegere seen, when compared to the control tredatmen
RecoveryThe earliest sampling occasion when no furthesistically significant differences were observed.

DAT1 = days after treatment 1, DAT2 = days afteatment 2.

* Total Hemiptera (excluding aphidsand three families within this larger grouping gaignificant differences from the
control. However, the Hemiptera identified weredmminantly phytophagous (plant-feeding) speciesvagie: not therefore
considered as beingn-target arthropodsThe Cimicidae was the only hemipteran family covite predominantly
predatory species and therefore consideretasgarget arthropods

Highest drift rate of Baythroid EC 050 (2 applications at 3.9325 g as/ha)
Overall, treatment-related effects were observea famited number of taxonomic groups (much less
than for the field-rate). Recovery (or potential fecovery) has been observed within the season.

Taxonomic group Effects Recovery
Total of 58 groups statistically 8 groups gave at least one See below
analysed (54 in inventory samples} statistically significant reduction.

4 in leaf samples) 5 were considered to be treatment-

related effects on non-target
arthropods (see below).

Lauxaniidae (Diptera) +3, +11, +24 DAT2 Signgedovery at +24 DAT2,
before natural decline. (Lack of

effects in other adult Diptera should
be noted).

Larval Diptera +11 DAT2 +24 DAT2

(excluding Syrphidae)

Cimicidae (Hemiptera*) +24 DAT2 +46 DATZ2. Howeyé@entification

of recovery complicated by natura
decline in population. Potential for
recovery of Cimicidae confirmed by
recovery of other Hemiptera.




beta-cyfluthrin (Bulldock EC 25) -133- 07.03.2017
Volume 3 — B.9 Ecotoxicology data and assessmeriskd for non-target species

Larval Coccinellidae +11, +24 DAT?2 +85 DAT?2 (Following the effect,
(Coleoptera) there was a natural decline due to
development into adults. Second
generation showed recovery at +8p
DAT2).

Larval Neuroptera +11 DAT?2 +24 DAT2

Effects Sample dates when statistically significant efegere seen, when compared to the control treatmen
RecoveryThe earliest sampling occasion when no furthetisgtcally significant differences were observed.

DAT2 = days after treatment 2.

* Total Hemiptera (excluding aphidsgave significant differences from the control. Hwer, the Hemiptera identified
were predominantly phytophagous (plant-feedingtigseand were not therefore considered as beingtarget arthropods
The Cimicidae was the only hemipteran family contajrmppredominantly predatory species and thereforsidered ason-
target arthropods

Middle drift rate of Baythroid EC 050 (2 applications at 0.9 g agha)
Overall, the influence of middle drift-rate treatmen the non-target arthropod community was
negligible.

Taxonomic group Effects Recovery

Total of 58 groups statistically 1 group gave a statistically significaptSee below
analysed (54 in inventory samples;reduction (see below).
4 in leaf samples)

Lauxaniidae (Diptera) +3 DAT2 +11 DAT?2

Lowest drift rate of Baythroid EC 050 (2 applications at 0.2725 g as/ha)
Overall, it is considered that the lowest drifteréitad no effect on the non-target arthropod comtywuni

Taxonomic group Effects Recovery

Total of 58 groups statistically 1 group gave one statistically Not applicable

analysed (54 in inventory samples;significant reductionTachyporus

4 in leaf samples) spp.), but it was not considered to be
treatment-related.

Effects Sample dates when statistically significant efegere seen, when compared to the control treatmen
RecoveryThe earliest sampling occasion when no furthetisgically significant differences were observed.

Reliability:

However, the study was conducted in orchard. Theesentativeness for areas of intended use
(cereals, potatos) remains unclear. No justificaisogiven.

The applied test formulation was not the represetproduct Bulldock EC 25, but the cyfluthrin
formulation Baythroid EC 050. The interpretatiorstididy results in terms of the representative fise o
Bulldock EC25 is associated with a high level ofemainty.

Arthropods caught are only out of 8 orders. Acaogdie Jong et al. (2010) a minimum of
12 orders have to be evaluated in representatieeagpsystems in Europe. Furthermore a
typical field study should have about 50 - 80 taxailable for statistical analysis

The following orders are lacking completely:

1. Orthoptera
2. Thysanoptera
3. Dermaptera
4. Collembola
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Consequently, the study is classified as not relisd®R3 (according de Jong, 2010).

KIlIA1 10.5.3/05 (newly submitted with the dossier)

Author: Mack P.

Title: A field study assessing the impact of Bulldock 25 & the non-target
arthropod fauna in an alfalfa
field in Spain

Date: 13 April 2006

Doc ID:

Report no.: S12-01037

Edition no.: R-28693

Guidelines: Candolfiet al.(2000), de Jongt al.(2010)

GLP: yes

Validity: R3 (not reliable) according de Jong et al. 2010

Executive Summary

Bulldock 25 EC is an emulsifiable concentrate folation, nominally containing 25 g beta-
cyfluthrin/L. The aim of this study was to determithe effect of this insecticide on the natural-non
target arthropod (NTA) communities present in dalfa field. Bulldock 25 EC was applied two times
with a 15-day interval, each time with a field rafe.5 L product/ha (12.5 g as/ha, nominal).
Bulldock 25 EC applied twice to an alfalfa fieldradminally 0.5 L product/ha (12.5 g as/ha) resulted
in slight and transient effects (class 2; de Jdraj.e2010) and pronounced short term effectstch
de Jong et al., 2010). The multivariate analysighefresults revealed no statistically significeffect

of the test item treatment on the community of temget arthropods.

For Pitfall traps and Vortis suction sampling thajonity of effects occurred 14 and 21 days after th
last application. No effects of the test item tneant were observed at the last two samplings (b#l2 a
140 DALA) for any of the sampling methods.

I. MATERIALS AND METHODS
A. MATERIALS

1. Test material:

Test item: Bulldock 25 EC

Description: Liquid / yellow

Lot/Batch #: 92110164

Purity: 25 g/L (nominal), 24.79 g/L (measured)
2. Vehicle and/or positive control: Control: water sprayed Reference item:

Perfektion: 37.4 % (w/w) dimethoate
B: STUDY DESIGN AND METHODS

1. Trial site and test design

The trial took place near Almansa, Spain, from ofilay until the end of October in alfalfa. The
trial included one test item group with Bulldock B& (T), applied twice at 0.5 L product/ha (12.5 g
as/ha), a water treated control and a referengetiatment (Perfekthion, as dimethoate), applied
twice at 4 L product/ha. Every treatment group csiad of 4 replicates. Plot sizes were approxiryatel
10000 m. Applications were made using a calibrated booraysy (Agricur AB 30) with a spray
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volume of 200 L water/ha. Each treatment was agpbehe crop on two occasions, with a 15-day
interval (23 May and 07 June 2012).

2. Sampling methods and sample processing

The non-target arthropods present in the crop samgled using three different techniques. These
included pitfall traps (to provide data on soilfage active arthropods), visual control assessments
(beating) (to provide data on arthropods livingtiea crop) and Vortis suction sampling (to provide
data on foliage and ground-dwelling arthropodsy.daxh sampling technique theshmpling was
conducted prior to thesthpplication. Pitfall trap sampling took place 8¢over the course of the
trial. The traps were active for a 6 to 8-day imédfor each sampling. Visual control assessments
(beating) were taken at approximately weekly irdésor the first samplings and at two week
intervals towards the end of the study, resultm@2 visual control assessments over the coureof
study. For the Vortis suction sampling eight sanggiwere performed over the course of the study.
The invertebrates in the samples from the pitfalb$ and the inventory sampling were transferred in
70 % ethanol and subsequently identified to appaigtaxonomic levels.

3. Statistical calculations

Statistical analyses of abundances on individuaridevel, higher taxonomic groups and total
abundance for each sampling occasion were perfousied univariate analysis. Comparisons were
undertaken between test item treatment versusat@itd reference item versus control. Additionally,
multivariate statistical methods were used to asebffects on community level: Principal
Component Analysis (PCA) and Principal Response/€a(PRC).

IIl. RESULTS AND DISCUSSION
A. FINDINGS

Reference item

The applied reference item treatment gave a remtuébir a number of arthropod taxa, especially & th
first samplings. In the Pitfall traps 19 of 26 taa@alysed were statistically significantly reduced,
including the total number of arthropods caughatiStically significantly higher abundances were
observed for one taxon at the last sampling (14Q@/8AlIn the visual control (beating) 7 of the 10
analysed taxa were statistically significantly regld, most of them in the first assessments. In the
Vortis suction sampling abundances of 11 taxa batdincluding the total catch) were statistically
significantly reduced by the reference item treatin®ne taxon showed a statistically significant
increase in abundances without reductions in ptesvgamplings. Additionally for all sampling
methods there were more than 10 % of the taxa sedlyith a reduction of more than 50 % at least
once. The PRC for the Pitfall trap sampling data wat statistically significant. For the Vortis oo
sampling data the PRC confirmed a statisticallpificant influence of the reference item treatment
on the arthropod community at the 2nd, 3rd andsdthpling (4, 14 and 21 DALA). Further the
combined PRC (Pitfall traps and Vortis suction simgp), showed a statistically significant effect of
the reference item treatment at the 2nd, 3rd, dth7éh sampling (8, 14, 21 and 84 DALA).
Therefore, the reference item proved that thestgstem was sensitive to the application of an
insecticide.

Multivariate analysis (PRC)

According to the multivariate analysis (PRC) th&t item treatment had no impact on the ground and
plant living arthropod community evaluated with tafthe three sampling methods (Visual control
assessments were not evaluated by multivariatetstat as the number of taxa was not sufficient fo
analyses).

Summary of pitfall trap sampling
The abundance of all arthropods caught in pitfajp$ was not affected to a statistically significan
extent by the applications of the test item treaime
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Table B.9.5-32: Most abundant arthropods (re 192) caught with pitfall traps and
statistically significant differences to the contrb
Taxon Sampling days after last application
16 8 14 21 42 56 84 140
DBLA | DALA | DALA | DALA | DALA DALA | DALA | DALA
Total catch R R R R
Araneae total T R R R
Gnaphosidae R T,R R R
total
Setaphis carmeli | Adult
Lycosidae total R
Myriapoda Adult
Coleoptera total R
Anthicidae Adult
Carabidae total
Calathus Adult
ambiguus
Harpalus affinis | Adult R# R R T,R
Coccinellidae R R# T+ R
total
Coccinellidae* Adult
Coccinellidae* Juvenil R R# T+, R#
e
Curculionidaety | Adult T+ T+ R#
Silphidae Adult R
Staphylinidae R# R
total
Xantholinus Adult R#
semirufus*
Diptera total R
Brachycera Adult R R+
Hymenoptera R R R R
total
Hymenoptera Adult R
Formicidae Adult R R R R
Auchenorrhyncha Adult T R T, R R
Cicadellidagp)
Sternorrhyncha | Adult R R
Aphididae()
Isopoda Adult

DBLA = days before last application; DALA = dayseaftast application

T: statistically significant decrease comparech®dontrol (t-test, g 0.05) of test item treatment (2 x 12.5 g as/ha)
R: statistically significant decrease compared &dbntrol (p< 0.05) of Reference item

+ behind T or R means statistically significant ease compared to the control (t-test @05)

# behind T or R means statistically significantetiéhce for the Wilcoxon-test §0.05)

Empty cells mean no statistically significant difece compared to the control{®.05)

Applications were performed on 23 May 2012 and @¥e2012

* added taxa due to Canoco analysis, but not magahia criteria = 192

(p) Pest species / Some species are consideredi@ssspest

Four taxa (Aranae, Gnaphosidaigrpalus affinisand Cicadellidae) showed a statistical significant
reduction between test item treatment and contvih the exception of the cicadas this significant
reduction was observed at a single sampling déte fdmily Cicadellidae (Auchenorrhyncha) was
decreased to a statistically significant exterthat2nd and 4th sampling (8 and 21 DALA) in the tes
item treatment compared to the control. No fursitatistically significant differences to the cortro
were observed, although abundances were belowotdenel until the 7th sampling (84 DALA). This
effect is most likely treatment related; as cicaal@&saffected by the test item through their way of
nutrition (they suck sap from the xylem). Threeatawere present in statistically significantly highe
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abundances at least at a single sampling dat¢éotdleCoccinellidae (ladybirds), juvenile
Coccinellidae and adult Curculionidae. Afterwarbarsdances were comparable to the control again,
without further statistically significant differees. All other taxa were not affected.

Summary of visual control assessment (beating)

Of the 10 taxa analysed six showed a statistisadjgificant difference between the test item treatm
and the control. All other taxa were not affected.

Table B.9.5-33: Most abundant arthropods (r» 89) caught with Visual control (Beating)
and statistically significant difference to the cotrol
Taxon Sampling days after last application
16 8 4 8 14 21
DBLA DBLA DALA DALA DALA DALA
Araneae total T,R
Coleoptera total R
Coleoptera (undet.) R
(ad.)
Heteroptera total R TR T
Heteroptera T,R
(others)
Anthocoridae (ad.) R T R
Lepidoptera total T# T
Lepidoptera (larv.) T# T
Sternorrhyncha R R# R

Aphididae total ()

Aphididae (para.j)

Araneae total

Coleoptera total T

Coleoptera (undet.)
(ad.)

Heteroptera total

Heteroptera
(others)

Anthocoridae (ad.)| R

Lepidopteratotal | T

Lepidoptera (larv.) | T

Sternorrhyncha
Aphididae total ()

Aphididae (para.j)

DBLA = days before last application; DALA = dayseaftast application

T: statistically significant decrease comparech®dontrol (t-test, g 0.05) of test item treatment (2 x 12.5 g as/ha);
R: statistically significant decrease compared &dbntrol (p< 0.05) of Reference item

# behind T or R means statistically significantetiénce for the Wilcoxon-test §0.05)

Empty cells mean no statistically significant difece compared to the control<®.05)

Applications were performed on 23 May 2012 and@veXR2012

() Pest species / Some species are considered asssgeist

Araneae, Coleoptera, Anthocoridae and undeterniitetdroptera showed a significant reduction at a
single sampling date. For the order Heteroptet#sstally significantly lower numbers were
observed in the test item treatment compared toadhg&ol at the 4th and 5th assessment (8 and 14
DALA). This difference could be treatment relateldwever, abundances were comparable to the
control for all subsequent assessments. The omrej@dbptera and the juvenile Lepidoptera were
present at statistically significantly lower abundes in the test item treatment compared to the
control at the 4th, 5th and 7th assessment (8nd428 DALA). This difference might be treatment
related, as abundances were comparable to theotahthe 1st sampling (16 DBLA) and declined
after the first application. A recovery was visilldater samplings, but abundances remained below
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control level.

Summary of Vortis suction sampling
The abundance of all arthropods caught with Vatistion sampling showed no statistically
significant effect of the test item treatment witempared to the control.

Table B.9.5-34: Most abundant arthropods (re 128) caught with Vortis suction sampling
and their significant differences to the control

Taxon Sampling days after last application

16 8 14 21 42 56 84 144
DBLA DALA DALA DALA DALA DALA DALA | DALA

Total catch R R R

Araneae total T

Linyphiidae total** R

Linyphiidae (juv)** R

Coleoptera total T+#

Coccinellidae total R T+#, R#t

Coccinellidae (juv)* T+#

Coccinella
septempunctata*

Hippodamia
variegata*

Corylophidae

Curculionidagp) R+ R+

Diptera total T T, R

Hymenoptera total

Encyrtidae* R# R

Eulophidae* T# R

Formicidae R R

Scelionidae* R R+

Auchenorrhyncha T
total

Cicadellidagp) T

Aphididae() R R

Collembola R R

DBLA = days before last application; DALA = dayseaftast application

T: statistically significant decrease comparech®dontrol (t-test, g 0.05) of test item treatment (2 x 12.5 g as/ha);
R: statistically significant decrease compared &dbntrol (p< 0.05) of reference item

+ behind T or R means statistically significant ease compared to the control (t-test @.05)

# behind T or R means statistically significantetiénce for the Wilcoxon-test §0.05)

Empty cells mean no statistically significant difece compared to the control{®.05)

Applications were performed on 23 May 2012 and @¥e2012

* added taxa due to Canoco analysis, but not magdhia criteria r> 128

** added to analysis, but not matching the criteria128

() Pest species / Some species are considered asssgeist

Of the 21 taxa analysed five (Araneae, Diptera, elyaptera, Auchenorrhyncha and Cicadellidae)
showed a statistically significant reduction betwéee test item treatment and the control. Over the
whole course of the study these taxa showed lowa@dnces, with a significant reduction at a single
sampling date. No further statistically significalifferences to the control were found in later
samplings. Statistically significantly higher numbvere found for three taxa (Coleoptera,
Coccinellidae and juvenile Coccinellidae). This wasst likely due to chance or population
fluctuations. No further statistically significadifferences were observed. All other taxa analysed
were not affected.
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Ill. CONCLUSIONS

Bulldock 25 EC applied twice to an alfalfa fieldradminally 0.5 L product/ha (12.5 g as/ha) resulted
in slight and transient effects (class 2; de Jdraj.e2010) and pronounced short term effectstch
de Jong et al., 2010). The multivariate analysithefresults revealed no statistically significeffiect

of the test item treatment on the community of temget arthropods.

For Pitfall traps and Vortis suction sampling thajonity of effects occurred 14 and 21 days after th
last application. No effects of the test item tneant were observed at the last two samplings (b#l2 a
140 DALA) for any of the sampling methods.

Reliablity:

However, the study was conducted in alfalfa. Thesentativeness for areas of intended use (cereals
potatos) remains unclear. No justification is given

Arthropods caught are only out of 7 orders. Acaogdie Jong et al. (2010) a minimum of
12 orders have to be evaluated in representatieepsystems in Europe. Furthermore a
typical field study should have about 50 - 80 taxailable for statistical analysis.

The following orders are lacking completely:
Dermaptera

Neuroptera

Orthoptera

Psocoptera

Thysanoptera

LR

The two available valid laboratory studies with beta-cyfluthrin-formulation Bulldock 25 EC show
a high sensitivity of the predacious mitgphlodromus pyriThis sensitivity is also supported by
laboratory data of other pyrethroids. Mites aslzosdier ofAranea(webspiders) were also not
sampled. Therefore the taxon known as the mosttsenis lacking, too.

Consequently, the study is classified as not rigi&3 (according de Jong, 2010).

KIIA1 10.5.3/06 (newly submitted with the dossier)

Author: Knabe, S.

Title: A field study assessing the impact of Bulldock Z5 & the non-target
arthropod fauna in pome fruit orchard in Germany

Date: 12 September 2013

Doc ID:

Report no.: S12-01040

Edition no.: R-28694

Guidelines: Candolfiet al.(2000), de Jongt al.(2010)

GLP: yes

Validity: R3 (not reliable) according de Jong et al. 2010

Dates of experimental work:18 May 2012 to 29 November 2012

When Bulldock 25 EC was applied twice to a pomé fscchard at 17.5 g beta-cyfluthrin/ha,
treatment related effects were observed on cetdaanof non-target arthropod. Those were
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Aphididae, Opiliones and Cicadellidae. The durabbthe sampling in 2012 (approximately 5
months) was sufficient to demonstrate recovengtercommunity (excluding the family
Cicadellidae). Effects on Cicadellidae were consideacceptable since cicadas are a family targeted
by the test item.

Therefore, it can be concluded that non-targetrapthds were affected by pronounced effects with a
recovery within 4 months after the last applicatiolass 4; de Jong et al., 2010).

I. MATERIALS AND METHODS

A. MATERIALS

1. Test material:

Test item: Bulldock 25 EC

Description: Liquid / yellow

Lot/Batch #: 92110164

Purity: 25 g/L (nominal), 24.79 g/L (measured)
2. Vehicle and/or positive control: Control: water sprayed Reference item 1:

Calypso: 480 g/L thiacloprid
Reference item 2: Spruzit Neu: 4.59 g/L
pyrethrine

B. STUDY DESIGN AND METHODS

1. Trial site and test design

The field study was carried out in a pome fruithane in Hechthausen, Northern Germany from end
of May until end of October 2012. The trial incluldene test item group with Bulldock 25 EC (T), a
water treated control and a reference item treatij@alypso, as thiacloprid, for the first appliceti
and Spruzit Neu, as pyrethrine, for the secondiegupdn). The test item treatment and the water
treated control comprised four plots (replicat@sle reference item treatment comprised three plots
(replicates). Plot sizes were 2299.5 m2. Applicetiorere made using a calibrated air blast sprayer
(Lochmann) with a volume of 500 L water/ha. Eagatment was applied to the crop on two
occasions, with a 14-day interval (07 June anduik 2012).

2. Sampling methods and sample processing

The non-target arthropods present in the crop sengled using three different techniques. These
included pitfall traps (to provide data on soilfage active arthropods), visual assessments exagnini
methodically upper and lower surfaces of leavep(twide data on foliage-dwelling arthropods, e.g.
predatory/parasitic arthropods) and inventory samggto provide data of the whole arthropod
community within the trees). For each sampling némphe the 1st sampling was conducted prior to the
1st application. Pitfall trap sampling took placBrées over the course of the trial. The traps were
active for a 7-day interval for each sampling. \disassessments were taken at approximately two
week intervals for the first two samplings, weeikiiervals for subsequent samplings and again at a
two week interval towards the end of the sampliagqual, resulting in 16 visual assessments over the
course of the study. For the inventory samplingssimplings were performed over the course of the
study. The invertebrates in the samples from ttfalpiraps and the inventory sampling were
subsequently identified to appropriate taxonomiele

3. Statistical calculations:

Statistical analyses of abundances on individuairtdevel, higher taxonomic groups and total
abundance for each sampling occasion were perfousied univariate analysis. Comparisons were
undertaken between test item treatment versusat@rtd reference item versus control. Additionally,
multivariate statistical methods were used to asebffects on community level: Principal
Component Analysis (PCA) and Principal Response/€a(PRC).
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Il. RESULTS AND DISCUSSION
A. FINDINGS
Results:

Multivariate analysis (PRC)

The applied reference item treatment gave reduxfimna number of arthropod taxa. In the pitfall
traps 3 out of 26 taxa analysed (including thel twagch) were statistically significantly reducéwal.

the inventory samplings 8 of 29 taxa showed stediky significant reductions of the abundance. In
the visual assessments no statistically signifieffieicts of the reference item treatment on the one
taxon evaluated were observed. The PRC confirnstdtistically significant influence of the
reference item treatment on the arthropod commdaityhe inventory sampling. For the pitfall traps
the PRC was not statistically significant. Furtttexr combined PRC (pitfall traps and inventory
sampling) showed a statistically significant infige of the reference item treatment on the noretarg
arthropod community. However, more than 10 % oftéxa analysed were reduced by more than 50
% in all of the sampling methods used in the stdiderefore, the reference item proved that the test
system was sensitive to the application of an insde.

According to the multivariate analysis (PRC) th&t itlem treatment had a pronounced and long-
lasting effect on the arthropod community caughirivgntory sampling. Statistically significant
differences to the control were observed diredtigrahe last application until the end of the santp
period (7 to 124 DALA). If the most influential tam Cicadellidae was excluded from the analysis
then the last sampling was not statistically sigaift anymore and the effect lasted until 77 DALA.
For the pitfall traps the PRC was not statisticalbynificant. For the visual assessment no muligar
analysis was performed, due to a low number of tess@ssed.

Summary of pitfall trap sampling

The abundance of all arthropods caught in pitfalb$ was not statistically significantly different

the test item treatment compared to the contrahduhe sampling period. Numbers were comparable
to control levels from the start of the study uttii last sampling occasion (22 DBLA to 117 DALA).

Table B.9.5-35: Most abundant arthropods (& 72) caught with pitfall traps and
statistically significant differences to the contrd
Taxon Life-stage Sampling days after last applicain
-22 7 35 56 77 117
Total catch R
Araneae total
Linyphiidae total
Erigone total
Erigone atra Adult R#+
Lycosidae total
Lycosidae Juvenile
Trochosa ruricola Adult T
Opiliones Adult T
Myriapoda Adult
Coleoptera total R+
Carabidae total R+
Carabidae Juvenile
Amara total
Amara aenea Adult
Nebria brevicollis Adult T
Curculionidae Adult
Staphylinidae total T+
Diptera total
Brachycera Adult
Nematocera Adult
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Hymenoptera total R

Hymenoptera undet. Adult

Formicidae Adult

Aphididae(p) Adult T, R T, R

Collembola Adult

T: statistically significant decrease comparech®dontrol (t-test, g 0.05) of test item treatment (2 x 0.7 L Bulldock 25
EC/ha)

R = statistically significant decrease compared#dontrol (p< 0.05) of reference item.
+ behind T or R means statistically significant eased compared to the controk(f.05)
# behind T or R means statistically significantetiénce for the Wilcoxon-test §0.05)
Empty cells mean no statistically significant difece compared to the control{®.05)
Application 1 was performed on 07 June 2012, 14 deefore application 2

Application 2 was performed on day 0 (21 June 2012)

() Pest species / Some species are considered asssgeist

4 taxa (Lycosidae species Trochosa ruricola, tderdDpiliones, the Carabidae spediebria

brevicolli and the family Aphididae) showed a significant retchn and one taxa showed a significant
increase (the family Staphylinidae) at a singlegarg date after the two applications of Bulldodk 2
EC (as: beta-cyfluthrin) in the test item treatméik other 21 taxa were not affected. The resuitot
unexpected since the ground living arthropods ahg affected by the drift rate of the test item.

Summary of visual assessment

The one taxon analysed, Aphididae, showed a $tatigtsignificant difference between the test item
treatment and the control. This sampling type \hasone with the lowest number of specimen in this
study in terms of individual numbers and also @htaaught. 16 assessments were performed. The
first took place 8 days before the 1st applicatiod the last 124 days after the 2nd application.

The aphids showed a statistically significant reiducat a single assessment date due to the two
applications of Bulldock 25 EC (as: beta-cyfluthriAbundances of aphids (Aphididae, pest species)
were below control level between the 2nd and thesémpling (10 DBLA to 29 DALA) with a
significant reduction at the 3rd sampling (7 DALAfterwards numbers exceed control level until the
13th sampling (77 DALA). At the 13th sampling (7ADA) numbers in the test item treatment were
lower again compared to the control. The last tiseeaplings exceed control level.

Summary of inventory sampling

The abundance of all arthropods caught by invergampling was statistically significantly lower in
the test item treatment compared to the contrtfieéBrd and 4th sampling (35 and 57 DALA). The
main trigger for this reduction was the order Auttrehyncha (cicadas and leaf hoppers), which
showed a significant reduction at these samplijaacounted for approximately 20 % of all
arthropods caught by inventory sampling. In théofeing samplings a recovery of arthropod
abundance in the test item treatment was observed.

Table B.9.5-36: Most abundant arthropods (r& 72) caught with inventory sampling and
statistically significant differences to the contrb
Taxon Life- Sampling days after last application
stage -22 7 35 56 77 117
Total catch T,R T
Araneae total T+, R+ T R
Clubionidae* Juvenile T T
Linyphiidae total T+
Linyphiidae Juvenile T+
Theridiidae total
Theridiidae Juvenile
Opiliones Adult T#, R T# T
Coleoptera total R
Hydrophilidae Adult
Diptera total
Cecidomyiidae Adult
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Chironomidae Adult T

Chloropidae Adult

Dolichopodidae Adult T,R

Drosophilidae Adult

Sciaridae Adult

Hymenoptera total T

Braconidae Adult T+

Formicidae Adult

Ichneumonidae Adult

Platygasteridae Adult

Pteromalidae Adult T,R T

Auchenorrhyncha total(p) T,R T,R T.R

Auchenorrhynchg Juvenile

Cicadellidagp) Adult T.R T.R T T.R

Sternorrhyncha total

Aphididaep) Adult

Psyllidae* Adult

T = statistically significant decrease comparethtocontrol (t-test, g 0.05) of test item treatment (2 x 0.7 L Bulldock 25
EC/ha)

R = statistically significant decrease compared#dontrol (p< 0.05) of reference item.
+ behind T or R means statistically significant eased compared to the controk(f.05)
# behind T or R means statistically significantetiénce for the Wilcoxon-test §0.05)

* considered taxa due to Canoco analysis, but ntithirey the criteria & 72

Empty cells mean no significant difference compdcethe control (j 0.05)

Application 1 was performed on 07 June 2012, 14 deefore application 2

Application 2 was performed on day 0 (21 June 2012)

() Pest species / Some species are considered asssgeist

The order Opiliones (harvestmen) was present anlowbers at the beginning of the study (22
DBLA) in the control and the test item treatmentcontrast to the control abundances in the test it
treatment did not increase, resulting in a statidliy significant lower abundance at the 2nd, 3rd a

4th sampling (7, 35 and 57 DALA). This was mosehka direct effect of the applications of the test
item. Until the end of the study abundances wera comparable level to the control.

The abundance of the family Dolichopodidae (loragked flies) was statistically significantly lower
compared to the control at the 2nd sampling (7 DALAis is most likely a treatment related effect.
However, the effect was not long-lasting, as abooéds approached control level in the following
samplings and no further significant differencestfe test item treatment were observed. The order
Hymenoptera was statistically significantly reduaethe test item treatment compared to the control
at the 3rd sampling (35 DALA). This effect might foeatment related. In the subsequent samplings
numbers in the test item treatment were on cofax@l again. The family Pteromalidae (parasitoid
wasps) showed statistically significantly lower abances for the 2nd and 3rd sampling (7 and 35
DALA). Since abundances in the control increaseti wormal population variability, the decreases in
the test item treatment can be regarded as a @iffect of the application of the test item. Aninedt
effect due to the reduction of prey species midgu play a role in the observed decrease of
abundance. But despite the lower number of Cicialdell(a possible prey species) throughout the
study period numbers were comparable to the comirible last three samplings.

No specimens of the order Auchenorrhyncha (cicddathoppers and frog hoppers) were caught at
the beginning of the study in the control and #s¢ item treatment. Abundances in the control
increased strongly until the 3rd sampling (35 DALK) contrast abundances in the test item treatment
did not increase to the same extent and therefere statistically significantly lower at the 3rdh4

and 6th sampling (35, 57 and 124 DALA). The temmiapplication results in the chemical control of
the order Auchenorrhyncha, which contains only sugkpecimens. The reductions observed can be
regarded as a direct effect of the test item. Taistically significant effects of total
Auchenorrhyncha were mainly due to the reductiotheflower taxon within this order the family
Cicadellidae (75.24 % of total Auchenorrhyncha)jchitwas also statistically significantly affected a
the 3rd, 4th, 5th and 6th sampling (35 to 124 DALAgain the reason for the reduction is the feeding
through sucking of specimens belonging to this kaniiecause of the late build-up of the cicada
population in summer the effect was observed saxtiith the 3rd sampling end of July 2012.
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[IIl. CONCLUSIONS

The effect of Bulldock 25 EC applied twice to an gge orchard at 0.7 L product/ha (17.5 g beta-
cyfluthrin/ha) is summarised below.

Pitfall traps:

Effects were only observed for single dates witbegtion of the family Aphididae caught by pitfall
traps, which showed statistically significant diéfaces for two dates. For Opiliones and the order
Aphididae statistically significant effects occutrdirectly after the last application. This is midstly
an effect caused by the applications of the test.ifFor the other three taxBr¢chosa ruricola
Nebria brevicollisand Staphylinidae) the effect can be regarded asoehor due to normal
fluctuations in population numbers. Therefore aih e concluded that ground-dwelling arthropods
insects were only affected very short term andsignily (class 2; de Jorgg al, 2010).

Visual assessment:

Statistically significant effects of test item theent were observed for the evaluated taxon duhag
study period. From the results it can be conclutatinsects were only affected very short term and
transiently (class 2; de Jomgal, 2010).

I nventory sampling:

Abundances of the most taxa were comparable todh&ol at the end of the study, with the
exception of cicadas. The statistically significaffects for cicadas lasted until the last samplir&#
days after the last application when including tvisup in the PRC. This effect is very likely
treatment related but considered acceptable sinadas are a species targeted by the test item.
Cicadas were by far the main contributors to thepstof the PRC analysis. Thus, when excluding
cicadas (being target species) from the PRC, ttaistscally significant differences only lastedtiin
77 days after the last treatment.

The duration of the sampling in 2012 (approximatelyponths) was sufficient to demonstrate
recovery for the community (excluding the familyc&dellidae).

Therefore, it can be concluded that non-targetraepthds were affected by pronounced effects with a
recovery within 4 months after the last applicatiolass 4; de Jong et al., 2010).

Reliablity:

However, the study was conducted in orchard. Theesentativeness for areas of intended use
(cereals, potatos) remains unclear. No justificaisogiven.

Arthropods caught are only out of 6 orders. Acaogdie Jong et al. (2010) a minimum of
12 orders have to be evaluated in representatieepsystems in Europe. Furthermore a
typical field study should have about 50 - 80 taxailable for statistical analysis.

The following orders are lacking completely:

Lepidoptera
Neuroptera
Orthoptera
Psocoptera
Thysanoptera
Dermaptera

oOurwWNE

The two available valid laboratory studies with beta-cyfluthrin-formulation Bulldock 25 EC show
a high sensitivity of the predacious mitgphlodromus pyriThis sensitivity is also supported by
laboratory data of other pyrethroids. Mites aslzostder ofAranea(webspiders) were also not
sampled. Therefore the taxon known as the mosttsenis lacking, too.
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Consequently, the study is classified as not relisd®R3 (according de Jong, 2010).

KIIA1 10.5.3/07 (newly submitted with the dossier)

Author: Mack P.

Title: A Field Study Assessing the Impact of Drift Ratéseta-cyfluthrin on the
Non-Target Arthropod Fauna on a Meadow in Germany

Date: 13 March 2014

Doc ID:

Report no.: S13-00176

Edition no.: R-30607

Guidelines: Candolfiet al.(2000), de Jongt al.(2010)

GLP: yes

Validity: R3 (not reliable) according de Jong et al. 2010

Summary:

In this study potential effects of the test itemasthropod population density and composition ef th
sampled communities throughout the study periodwsonitored.

The study was conducted on a meadow in Ofterdin@enmnany. A meadow was selected because it
was considered to be representative for off-creasrSix treatment groups were set up: control (tap
water), four rates of the test item (Bulldock 25)E@d a reference item (Danadim Progress;
dimethoate 400 g/L). Bulldock 25 EC was appliedeoatnominal rates of 4 mL/ha, 16 mL/ha, 64
mL/ha and 240 mL/ha (nominally 0.1 g as/ha, 0.4/9& 1.6 g as/ha and 6.0 g as/ha) for test item
treatments T1, T2, T3 and T4, respectively. Alatments comprised four plots (replicates) of about
900 nt each.

The reference item (Danadim Progress) was apphed at a nominal rate of 4 L/ha. The reference
item was used to confirm the sensitivity of the sstem. It was chosen because of its known broad
insecticidal effects on arthropods. All plots wepeayed with a calibrated boom sprayer. The control
plots were sprayed first with tap water, followedthe four test item groups with ascending rated, a
finally the application of the reference item platas performed. The population development and
species composition of plant-(foliage) dwelling ayjrdund livingarthropods (e.g. insects and spiders)
were monitored in all treatment groups. Populatimmitoring was carried out using Pitfall traps,
Photoeclectors and Vortis suction sampling. Toreitee the initial population levels, each sampling
method was performed once before the applicatiolditonally a Visual Assessments of the
vegetation in the four blocks was conducted. Tlecebf the test item treatment was assessed by
comparing the data for the arthropod populatiorthénplots treated with the test item to the
populations in the water treated control plots.

Results : NOECopuiation < 0.1 g as/ha

According de Jong (2010) the study is classified &3. Therefore, it is considered not
appropriate for assessing the risk of NTAs in offitld areas.

I. MATERIALS AND METHODS

MATERIAL

1. Test material;

Test item: Bulldock 25 EC
Description: Liquid / yellow
Lot/Batch #: 92110164

Purity: 25 g/L (nominal), 24.79 g/L (measured)
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2. Vehicle and/or positive

control:
Control: water sprayed
Reference item: Danadim Progress: 400 g/L dinstho

B: STUDY DESIGN AND METHODS
1. Location, description of test site

The field study was performed on a meadow in Ofitgreh, Baden-Wirttemberg, Germany.
Description of the field site (copied from the studport)

Location Ofterdingen

ZIP code 72131

Federal state / Region Baden-Wirttemberg

Country Germany

Longitude/Latitude Long: 9.005462°E ; Lat: 48.407625° N

Sea level 480 m

Slope 2%

Table B.9.5-37: Field site history and maintenanc€010 — 2013) (copied from the study

report)

Field crop history

2010 Meadow

2011 Meadow

2012 Meadow

2013 Meadow

Fertilisation

24 Mar 2010 NPK (nitrogen, phosphorus and potassias0 kg/ha

05 Jul 2010 ammonium nitrate solution; 220 kg/ha

20 Apr 2011 NPK (nitrogen, phosphorus and potasgiaB0 kg/ha

06 Jun 2011 ammonium nitrate solution; 220 kg/ha

27 Mar 2012 NPK (nitrogen, phosphorus and potassias0 kg/ha

20 Jun 2012 ammonium nitrate solution; 220 kg/ha

23 Apr 2013 NPK (nitrogen, phosphorus and potasgia34 kg/ha

24 Jun 2013 ammonium nitrate solution; 220 kg/ha

2010 3 X mowing

2011 4 X mowing

2012 2 X mowing

2013 2 x mowing (16 DBA, 43DAA)

Table B.9.5-38: Soil characterisation results (copd from the study report)

Parameters

Soil type (USDA) [%0] [%0] sand 3.4
Silt 14.7
clay 81.9

pH (H20) 6.6

pH (CaCl2) 5.5

Total carbon [%0] 9.7

Total organic carbon [%0] 8.9

Soil type clay
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Vegetation:

At the visual assessment of vegetation (15 DAAja&ges and 26 dicotyledon species were recorded
in the four blocks. The most abundant species (aithean over the four blocks of > 10 %) occurring

in all blocks, werd?oa annugannual meadow grass, 17.84 %) &ladcus lanats (velvet grass,
17.53 %:;). Thus, the field site can be classifieé &ultivated pasture (Molinio-Arrhenatheretum).

Table B.9.5-39: Sampling scheme including weatheonditions (summaried according the
research report)
Date Activity Sample | Days after | Air/soll Air humidity Cloud cover [%]
type application | temperature [%0]
[C°]
28 Jun VCS -3 15.0-19.6/18.2 44.8 - 50.3 60
2013
29 Jun PFT,PE | -2 13.0-14.6 / 78.6-96.1 100
2013 15.7
1 Jul | Application
2013
5 Jul VCS 4 21.2-29.5/23.1 | 38.8-62.2 70
2013
6 Jul PFT,PE | 5 20.7-28.5/17.5 | 46.8-76.7 0
2013
9 Jul VCS 8 25.7-30.1/21.8 33.1-57.0 50
2013
11 Jul PFT,PE | 10 17.7-25.4/21 49.5-79.9 80
2013
15 Jul VCS 14 24.8-26.5/20.0 29.6 — 58.6 10
2013
20 Jul PFT, PE | 19 24.4-32.3/23.4 29.6-58.6 10
2013
22 Jul VCS 21 30.8-32.8/22.3 27.6-38.4 5
2013
27 Jul PFT, PE | 26 28.8-35.4/25.5 35.6-63.4 30
2013
1 Aug VCS 31 30.3-31.8/24.0 24.8-48.5 0
2013
6 Aug PFT,PE | 36 24.6-28.0/22.8 56.7-75.4 20
2013

Test design, application, concentrations and refge

The field study was carried out on a meadow in 1@ftgen, Germany, and was in compliance with
the ‘Guideline forRegulatory Field Testing’ (CANDGLet al., 2000) and the ‘Guidance for
summarising and evaluating field studies with noggaarthropods’ (DEJONG et al., 2010). The
study

consisted of one field trial, S13-00176-01, and axenomic phase, S13-00176-02 for Pitfall traps,
Photoeclectors and Vortis suction samplings.

The first sampling was 2 to 3 days before treatraedtthe final sampling was approximately one
month after treatment.

Three different sampling methods were used: Pitfafis, Photoeclectors and Vortis suction sampling.
Pitfall trap, Photoeclector and Vortis suction sings were performed six times, each.

At the beginning of the sampling period a visualeasment of vegetation was performed.

The trial included four test item groups with Baltk 25 EC (T1, T2, T3, T4), a water treated control
and a reference item treatment (Danadim Progredis)owe application each to assess the sensitivity
of the test system. All treatments comprised fdatsp(replicates) of about 900 m2 each.

C = tap water treated control
T1 = Bulldock 25 EC (4 mL product/ha; 0.1 g as/banimal)
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T2 = Bulldock 25 EC (16 mL product/ha; 0.4 g asibaninal)
T3 = Bulldock 25 EC (64 mL product/ha; 1.6 g agibaninal)
T4 = Bulldock 25 EC (240 mL product/ha; 6.0 g asibaninal)
R = Danadim Progress (dimethoate 400 g/L;4 L prgtay

All applications were conducted with a spray volumhd 00 L water/ha.

The applications of the test item, of the referdtex® and the control water were carried out with a
calibrated boom sprayer (Schachtner, 6 m boompx2les).

Verification of rates

Before the applications the sprayer was calibratetlaccording to the output
the duration of spraying per plot was calculategfoBe the calibration the
nozzles were visually checked and blocked nozzkse weplaced. For the
calibration, the individual nozzle outputs of tHzriozzles were measured in
three runs (each run lasted 60 s). The outputeo$itigle nozzles as well as the
mean nozzle output of each run had to be withima bf 5 % of the nominal
volume. Exact data of the application and calibratvere recorded

The actual amount of the test item (Bulldock 25 B@J the reference item
(Danadim Progress) applied was determined by rewptle amount of spray
solution prepared and the amount remaining afeeafiplication of each plot.
Actual applied spray volume for the test item tmeatits and the reference item
treatment were within the spray toleranceldad % for all plots.

Test conditions

Meteorological data were obtained from the nearestther station (1km).
On day of the application (01 Jul 2013) the weattes sunny with
temperatures during the application of the contedt item treatments and
reference item treatment between 16.8 °C and 29.8 °

The climatic conditions during the trial comparedhe long-term average (1961-1990) revealed
slightly higher average temperatures in June, dotlyAugust compared to the long-term average. The
rainfall at the field site was about 74 % in Juf&2 127 % in July

2013 and 119 % of the long-term average in AugQ&B2recorded at a weather

station approximately 3 km distance from the figile.

Sampling
The sampling scheme is shown in Table B.9.5-39.

Vortis suction samplinggives an indication of arthropod abundance orsémpled area. Suction
samplers have been chosen for studies on grounikedsveuch as spiders, springtails, ants and lseetle
in grassland (e.g.JRMALA 1982).

Although efficiency is always less than 100 %, Eucsamples represent estimates of population
levels per unit area and thus allow statistical parisons between treatments for the same habitlat an
time. In addition, foliage-dwelling arthropods a@mpled with Vortis suction sampling.

Vortis suction sampling is biased towards smaltérapods. Large beetles or larger spiders are
under-represented.

Pitfall traps have been extensively used for studies on sudaedlers such as spiders, springtails,
centipedes, ants and beetles, especially grourtttbd¢e.g. CEMENTS et al, 1988; BWARDSet al,
1979; GREENSLADE 1964). Whilst

Pitfall traps do not estimate actual populationsebcombination of activity/abundanceRIBGS
1961; WWFF, 1975), their use is appropriate and routine imgarative field studies.
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Photoeclectorsare used to sample positively photo-tactic artbdspemerging from the soil (e.g.
adult insects emerging from pupae, or larvae, erwintered adults), ground-dwelling arthropods and
phytophagous arthropods.

I RESULTS AND CONCLUSION
FINDINGS

In total 106,14 3arthropods were caught in this study and identified

Reference item

The applied reference item treatment (applied ersime day as the test item; Danadim Progress
(dimethoate 400 g/L) at a rate of 4 L/ha, equivbter1600 g as/ha) gave a reduction for a number of
arthropods and a change in diversity of the comtgdar all sampling types. In the Pitfall trapstbe
27 taxa analysed eighteen were statistically dicaritly reduced. Statistically significantly inceeal
abundances were observed for one taxon. In theoBtiettor assessments, of the 23 taxa analysed,
nine taxa were statistically significantly reduc@dstatistically significant increase in abundamees
observed for one taxon. In the Vortis suction sampif the twenty analysed taxa fifteen showed a
statistically significantly reduced abundance dutht application of the reference item. The validi
criterion for the reference treatment was cleardf (at least 50 % reduction on at least one samplin
date for more than 50 % of the taxa evaluated).

The PRCs confirmed a statistically significantilgihce of the reference item treatment for the IPitfa
traps, the Photoeclectors and the Vortis suctiompiag on the arthropod community. Therefore, the
reference substance proved that the test systersemagtive to the application of an insecticide.

Multivariate analysis (PRC)

According to the multivariate analysis (PRC) tharftest item treatments had no impact on the
ground and crop-dwelling arthropod communitiesaxittd with Photoeclector sampling. For the
Pitfall traps treatment related effects on the camity composition were observed during the study
period for test item treatment T3 at the 3rd ardsampling and for test item treatment T4 at the 2n
3rd and 5th sampling.

For Vortis suction sampling data a statisticallyngicant impact of test item treatment T3 was
observed at the 2nd and 3rd sampling and of st iteatment T4 from the 2nd to the 5th sampling.
Most of the variation was based on the populatipmadhics due to seasonal changes, causing
fluctuations in species composition of communities:. data from all three sampling methods, the
multivariate Principle

Response Curve (PRC) analysis revealed that 865(07-% of the total variation was not related to
treatment but was either due to time (seasonalgdsror can be classed as random. 13.3 - 16.0 % of
the variation was treatment related. The combimedngunity response of the Pitfall traps,
Photoeclectors and Vortis suction sampling showst@istically significant impact of test item
treatments T1 at the 5th sampling, of test iteratinent T3 at the 3rd sampling and of test item
treatment T4 at the 2nd, 3rd and 5th sampling.sigpaificant effect of test item treatment T1 is not
considered treatment related as none of the sgagigling type PRC’s revealed a significant effdct o
test item treatments T1 and T2. No statisticaliyhgicant differences were observed in earlier and
later samplings. Test item treatment T2 showeatisttally significant difference at the 1st samgl
before the application of the test item. This migatcaused by the Pitfall trap data, where the same
difference was observed for test item treatment T2.

However, no statistically significant effect on gt@mmunity composition after application of thettes
item treatment T2 occurred. Therefore no effe¢heftest item treatment T2 could be found. This
combined analysis is considered relevant due tdagvef species sampled by each method.
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Figure 9.5-1: Principal Response Curve for the comiyafi ground- and crop-dwelling arthropods of

Pitfall traps, Photoeclectors and Vortis suctiomging combined for test item treatments
(Canonical Coefficient); axis 1
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Figure 9.5-2: Principal Response Curve for the comiyarf ground- and crop-dwelling arthropods of

Pitfall traps, Photoeclectors and Vortis suctiomgbng combined for reference item
treatment (Canonical Coefficient); axis 1

Univariate analysis

The results for the univariate statistics are dised in the following parts, since the resultsnameh

more detailed.



beta-cyfluthrin (Bulldock EC 25) -151 -
Volume 3 — B.9 Ecotoxicology data and assessmeriskd for non-target species

07.03.2017

Taxonomy

The counting and taxonomic identification of ththespods collected were
performed by BTL Bio-Test Labor GmbH, Grol3 Lusewitermany (Pitfall
traps, Photoeclectors, Vortis suction samplingjeAfeceipt, the samples were
stored at BTL and the labels were checked for qomfy with the sample codes
in the study plan.

Taxonomic resolution depended somewhat on the siagnplethod. The highest
level of resolution was used for the most relexsambpling method(s) for each
taxon. The taxonomic identification was done ak¥es:

For the Pitfall traps Araneae, Carabidae, Cocaae and Staphynilidae were
identified to species level. Other Coleoptera, ptera, Sternorrhyncha,
Auchenorrhyncha, and Formicidae were identifiethtoilies. Dipterans were
identified to the two suborders Brachycera and Neosa and were split into
juveniles and adults. Opiliones, Dermaptera, Ortidw@ Hymenoptera and
Isopoda were identified to the order. Speciment®kub-phylum Myriapoda
were counted only.

For the Photoeclectors identification was perforrieedhe following taxa
sampled: Araneae, Carabidae, Coccinellidae ancdh§gtamlae were identified
to species level. Diptera were identified to sutbeorand split into adults and
juveniles. Sternorrhyncha, Neuroptera, Hymenop#&uahenorrhyncha and
phytophagous Coleopterans were identified to fateNgl. Opiliones,
Lepidoptera, Dermaptera, Orthoptera and Isopoda w@unted only. Specimens
of the sub-phylum Myriapoda were counted only.

For the Vortis suction sampling identification waerformed for the following
taxa sampled: Araneae, Carabidae, Coccinellidas&staphylinidae were
identified to species level. Sternorrhyncha, Hynmem, Auchenorrhyncha,
Neuroptera and other Coleopterans were identibddrily level. Dipterans
were identified to the suborder and were split latvae and adults. Opiliones,
Orthoptera, Dermaptera, Lepidoptera, Psocopterdsambda were counted
only. Specimens of the sub-phylum Myriapoda wernented only.

Pitfall Traps

In total 51,445 arthropods were caught in 6 sarmggberiods with Pitfall traps
during the study period. 10,109 were caught inctivérol plots. Two taxa were
collected in dominant abundancéggosidae juvenile and Brachycera adlult
six taxa were subdominaririgone atraadult,Pardosa palustrisdult,
Poecilus cupreuadult, Nematocera adult, Hymenoptera adult, Cidiaide!
adult) and fourteen taxa were receding (Linyphiiddeers Meioneta rurestris
adult,Pardosa pullataadult,Pachygnatha degeeaidult, Amara aeneadult,
Amara similataadult, Anisodactylus binotatusdult, Carabus monilisdult,
Pseudophonus rufipeslult, Chrysomelidae adult, Aleocharinae adult,
Staphylinidae others adult, Dermaptera adult ankidigae adult).

23 taxa fulfilled the criterion of a mean numied for each plot of the control
throughout the growing season (at least 96 speamear all samplings in the
control) and were included in the statistical asalyThe juvenile
Tetragnathidae (Araneae) and the juvenile Caral{idak=optera) were included
in the statistical analysis because of the impasgaof their families and as
representatives of the juvenile stage, though admres were < 96 specimens
over all samplings in the control. Additionally thpider family Linyphiidae
(others) and the beetle family Staphylinidae (aheespectively, were
summarised and evaluated as single taxonomicapgraith > 96 specimens
over all samplings in the control.
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The results for the individual taxa analysed assented in the following table:

Table B.9.5-40: Most abundant arthropods (r» 96) caught with Pitfall traps in the control
and their

statistically significant differences to the contrd

Taxa Life- Sampling
stage | 2 DBA | 5 DAA 10 DAA | 19 26 36
DAA DAA DAA
Linyphiidae
(others)
Erigone atra adult T4, R R R
Meioneta adult T1, T3, R#| T2, T3, | R# R
rurestris T4, R
Lycosidae juvenil T4 R
e
Pardosa palustris| adult T2, T3, T4, T3, T4, T4, R T4, R
R R
Pardosa pullata | adult R T4, R R
Trochosa adult T4, R T3
ruricola
Tetragnathidae* | juvenil R#
e
Pachygnatha adult T2+, R T3, T4, T4
degeeri R
Carabidae* juvenil
e
Amara aenea adult T4 R#
Amara similata | adult T3, T4, R T2, R
Anisodactylus adult R R
binotatus
Carabus monilis | adult T3, T4, R T2, T3
R
Poecilus cupreus| adult R R
Pseudophonus | adult R R#
rufipes
Pterostichus adult
melanarius
Pterostichus adult R T3+,
vernalis T4+
Chrysomelidae | adult T3, T4, R | T3, T4 T3
Aleocharinae adult T1, T2 R#
Staphylinidae R
(others)
Brachycera adult T3+, T4+, | T4 T1
R+
Nematocera adult
Dermaptera adult R R
Hymenoptera adult R
Cicadellidae adult T2+, T4+ | T4 T3, T4, T3, T4, | T4, R#
R R
Aphididae adult

T1 = statistically significant decrease comparethtocontrol (t-test, g 0.05) of test item treatment T1 (0.1 g as/ha)
T2 = statistically significant decrease comparethtocontrol (t-test, g 0.05) of test item treatment T2 (0.4 g as/ha)
T3 = statistically significant decrease compareth&control (t-test, g 0.05) of test item treatment T3 (1.6 g as/ha)
T4 = statistically significant decrease compareth&control (t-test, g 0.05) of test item treatment T4 (6.0 g as/ha)
R = statistically significant decrease compareddontrol (p< 0.05) of reference item treatment.
+ behind T1, T2, T3, T4 or R means statisticalgngficant increase compared to the controk (@.05)
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#Wilcoxon test (p< 0.05)

* < 96 specimens over all samplings in the control

Empty cells mean no statistically significant difece compared to the control<®.05)
Application was performed on day 0, DBA = days befapplication, DAA = days after application

Photoeclector

In total 18,769 arthropods were caught on 6 sagmletasions with Photoeclector sampling during
the study period. 3,369 were caught in the comtiats. One taxon was collectedéndominant
abundances(Brachycera adu)t one taxon wadominant (adult Nematocerg three taxa were
subdominant (Formicidae adult, Platygasteridae adult and 8So&lae adult) and twelve taxa were
receding (total Linyphiidae, Lycosidae juvenile, Tetragridte juvenile, Carabidae others,
Chrysomelidae adult, Aleocharinae adult, Staphgéei others, Braconidae adult, Ceraphronidae
adult, Eucoilidae adult, Cicadellidae adult and iptae adult).

22 taxa fulfilled the criterion of a mean numked for each plot of the control throughout the
growing season (at least 24 specimens over all l#agspn the control) and were included in the
statistical analysis. Additionally the beetle faymtarabidae (others) and the beetle family
Staphylinidae (others), were summarised and ewvaduzg single taxonomical groups with > 24
specimens over all samplings in the control.

The results for the individual taxa analysed assented in the following table:

Table B.9.5-41: Most abundant arthropods (> 24) caught with Photoeclectors sampling in
the control and their statistically significant differences to the control
Taxa Life-stage | Sampling
2DBA | 5DAA | 10DAA | 19 26 | 36 DAA
DAA DA
A
Linyphiidae total
Lycosidae juvenile T1, T2, R
T3, T4,
R
Tetragnathidae juvenile
Carabidae (others R T1+
thanPterostichuy
Pterostichugotal T2+,
T4+
Chrysomelidae adult
Aleocharinae adult R R+
Staphylinidae (others
thanPhilonthug
Philonthus cognatus| adult T3,
T4
Brachycera adult R
Nematocera adult
Braconidae adult
Ceraphronidae adult
Diapriidae adult
Eucoilidae adult R T1+, T4+
Eulophidae adult
Formicidae adult
Mymaridae adult T3, R R R
Platygasteridae adult R
Scelionidae adult R R
Cicadellidae adult T1+ T3, T4, R R
R#
Delphacidae adult T2 R
Aphididae adult R#
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T1 = statistically significant decrease compareth&control (t-test, g 0.05) of test item treatment T1 (0.1 g as/ha)
T2 = statistically significant decrease compareth&control (t-test, g 0.05) of test item treatment T2 (0.4 g as/ha)
T3 = statistically significant decrease compareth&control (t-test, g 0.05) of test item treatment T3 (1.6 g as/ha)
T4 = statistically significant decrease comparethtocontrol (t-test, g 0.05) of test item treatment T4 (6.0 g as/ha)
R = statistically significant decrease compared#dontrol (p< 0.05) of reference item treatment.

+ behind T1, T2, T3, T4 or R means statisticalgn#icant increase compared to the controk (@.05)

# Wilcoxon test (p< 0.05)

Empty cells mean no statistically significant difece compared to the control{®.05)

Application was performed on day 0, DBA = days befapplication, DAA = days after application

Vortis suction sampling

In total 35,929 arthropods were caught from thar@ding occasions with Vortis suction sampling
during the study. 7,395 specimens were caught andted in the control plots. Two taxa were
collected in dominant abundances (Brachycera ashdtAphididae adult), six taxa were subdominant
(Tetragnathidae juvenile, Chrysomelidae adult, Neoera adult, Braconidaeadult, Cecadellidae adult
and Delphacidae adult) and nine taxa were recddtlingphiidae juvenile, Apionidae adult,
Aleocharinae adult, Ceraphronidae adult, Eulophatiadt, Formicidae adult, Mymaridae adult,
Platygasteridae adult and Pteromalidae adult).

18 taxa fulfilled the criterion of a mean numged for each plot of the control throughout the
growing season (at least 48 specimens over all lgagspn the control) and were included in the
statistical analysis. Due to the sensitivity ofguile spiders the juvenile Lycosidae were additigna
added to the statistical analysis, although aburetawere < 48 specimens over all samplings in the
control. Further the beetle family Staphylinidath@rs) was summarised and evaluated as single
taxonomical groups with > 48 specimens over all@amgs in the control.

The results for the individual taxa analysed assented in the following table:

Table B.9.5-42: Most abundant arthropods (& 48) caught with Vortis suction sampling in
the control and their statistically significant differences to the control

Taxa Life- Sampling

stage

3 4 DAA | 8 DAA 14 21 DAA | 31 DAA
DBA DAA
Linyphiidae juvenile T1+ R
Lycosidae * juvenile R
Tetragnathidae | juvenile R R R R R
Apionidae adult
Chrysomelidae | adult T4, R#| T4,R R
Staphylinidae R
(others than
Aleocharinae)
Aleocharinae adult R T1+, T2+
T3+, T4+
Brachycera adult T4, R R
Nematocera adult R T4 T4 T4
Braconidae adult R R
Ceraphronidae | adult
Eulophidae adult T3 R R
Formicidae adult T1
Mymaridae adult R R R
Platygasteridae | adult T4, R R
Pteromalidae adult R
Scelionidae adult R
Cicadellidae adult T3,T4,| T3, T4, R T4, R| T4, R T3, T4, R
R

Delphacidae adult T3, R R R
Aphididae adult R R R
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T1 = statistically significant decrease compareth&control (t-test, g 0.05) of test item treatment T1 (0.1 g as/ha)
T2 = statistically significant decrease compareth&control (t-test, g 0.05) of test item treatment T2 (0.4 g as/ha)
T3 = statistically significant decrease compareth&control (t-test, g 0.05) of test item treatment T3 (1.6 g as/ha)
T4 = statistically significant decrease comparethtocontrol (t-test, g 0.05) of test item treatment T4 (6.0 g as/ha)
R = statistically significant decrease compared#dontrol (p< 0.05) of reference item treatment.

+ behind T1, T2, T3, T4 or R means statisticalgn#icant increase compared to the controk (@.05)

#Wilcoxon test (p< 0.05)

* < 48 specimens over all samplings in the control

Empty cells mean no statistically significant difece compared to the control<®.05)

Application was performed on day 0, DBA = days befapplication, DAA = days after application

Table B.9.5-43: Summary table effect classificatian
Effect classification (based on De Jong. al., 2010): Effect class:
one occasion Slight and transient effects obseoveone 2
occasion only
< 2 months (a) Effects no longer statisticallyngfigant on the last| 3a

two sampling dates

< 2 months (b) Effects no longer statisticallyrsfigant on the last| 3b
sampling date

> 2 months Pronounced effects; no recovery withénstudy 8
period
Table B.9.5-44: Summary of community level effects
Community level Treatment
effects T1 | T2 | T3 | T4

(PRC/Monte-Carlo; 5 Effect class
% alpha level)

Pitfall traps - - 3b 3b
Photoeclectors - - - -

Vortis suction sampling| - - 3a 3b
Combined dataset - - 2 3b

(Pitfall traps,
Photoeclectors and
Vortis suction sampling)

T1=0.1gas/ha; T2=0.4 g as/ha; T3 = 1.6 gaa¥h = 6.0 g as/ha#

Table B.9.5-45: Summary table of population levelfeects

Population level effects Treatment

Sampling Taxa Lifestage T1 T2 T3 T4

type

Effect class

PT Erigone atra | adult - - - 2

PT Meioneta adult 2 2| 3a A)
rurestris

PT Lycosidae juvenile - - - 2

PT Pardosa adult - 2 3a 3b|
palustris

PT Pardosa adult - - - 2
pullata

PT Trochosa adult - - 2* 2|
ruricola

PT Pachygnatha adult - 2* 2| 3b)
degeeri

PT Amara adult - * 2| 2]
similata
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PT Carabus adult - a* 3al 2]
monilis

PT Pterostichus | adult - - 2* 21*
vernalis

PT Chrysomeli | adult - - 33 3a
dae

PT Brachycera | adult 2* - 27 3

PT Cicadellidae | adult - 2* 3b| 8]

PE Lycosidae juvenile 2* 2|* 2|* 2|

PE Carabidae 21* - - -
others

PE Philonthus | adult - - * 20*
cognatus

PE Eucoilidae | adult 2* - - 21*

PE Mymaridae | adult - - * -

PE Cicadellidae | adult 2* - 2| 2]

PE Delphacidae | adult - 2* - -

V Linyphiidae | juvenile 2* - - -
Chrysomeli | adult - - - 3a
dae

\% Aleocharina | adult 2* 21%* 21* 21*
e

\ Brachycera | adult - - - 2

\Y Nematocera | adult - - - 30

\' Formicidae | adult 2* - - -

\% Platygasteri | adult - - - 2
dae

\Y Cicadellidae | adult - - ) 8|

\ Delphacidae | adult - - * -

* Effect not treatment related

- No consistent statistically significant adverffiea observed

Tl1=0.1gas/ha; T2=0.4 g as/ha; T3 =1.6 gsa¥4 = 6.0 g as/ha

PT = Pitfall trap sampling, PE = Photoeclector siamgpV = Vortis suction sampling

CONCLUSION

No statistically significant adverse community etfewere found up to and including the rate 0.4 g
as/ha. This rate is classified as the community RQEo Observed Effect Rate).

The rate 6.0 g as/ha is the community NOEAER (Nsebed Ecologically Adverse Effect Rate). At
this rate statistically significant adverse comnyeifects were observed with recovery until thd en
of the study period.

However, endpoints based on community level areegarded appropriate for assessing the risk of
non-target arthropods.

At the population level several taxa were considedversely affected by treatment with beta-
cyfluthrin at the rates 1.6 g as/ha and 6.0 g as/baboth rates, respectively one taxon (Cicadizd)
did not recover within the sampling period.

For test item treatments 0.4 g as/ha statisticadjgificant adverse population effects were obs®rve
with recovery until the end of the study period.

Though, due to the arrangement of study plots heapen — air design, it is not possible to
distinguish between recovery and recolonialisatidrerefore, recolonialisation has to be assumed. As
the recolonialisation of the in-field occurs fronetoff-field, endpoints including recolonialisatioan

not be accepted for off-field areas.

It's stated that class 2 effects®ioneta rurestridor treatment T1 are not treatment related.
The statistically significant reduction at thesampling in test item treatment T1 is unlikely & b
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treatment related as numbersre very low at the beginning of the study andnaost likely due to
naturalfluctuations in dispersal. In thed3ampling abundances in the control increased
to a level where significances can be reliablyripiteted as treatment related.

However, the low abundance before the treatmerttcaia be observed for more than one species and
is generally regarded as one reason for the laalliepility of the study. Thus,

statistically significant effects have to be coesedl as treatment related especially if the safeetsf
proceed in the following treatmeni®us, the NOEGyopulation IS < T1

Classification of reliability:
The study iglassified as R3 (not reliablepccording de Jong et al. 2010:

1. Arthropods caught are only out of 6 ordersc@gkding de Jong et al. (2010) a minimum of
12 orders have to be evaluated in representagineeecosystems in Europe. Furthermore a
typical field study should have about 50 - 80 taxailable for statistical analysis. In
Contrast arthropods sampled in this study beloranty 22 different families (out of 6
orders) . The following orders are lacking comgpliet
1. Collembola (above-ground)

2. Lepidoptera
3. Neuroptera
4. Orthoptera
5. Psocoptera
6. Thysanoptera

2. The two available valid laboratory studies witie beta-cyfluthrin-formulation Bulldock 25 EC
show a high sensitivity of the predacious mitgohlodromus pyriThis sensitivity is also supported by
laboratory data of other pyrethroids. Mites aslzoster ofAranea(webspiders) were also not
sampled. Therefore the taxon known as the mosttsenis lacking, too.

3. The abundance of the sampled (statisticallyumatat) taxa few days (-2 and -3 days) before
treatment is very low for several species and wgesg the study course (especially in the coptrol
Therefore possible short-term effects right affgslization (typical for knock-out effects usually
caused by pyrethroids) might stay undetectable.

Several reasons for the low general diversity englots as well as for the relatively low abundaoice
sampled taxa before treatment start might be dseclis

Besides changing weather conditions from the $iashpling time (average air temperatures: 13-
14.6 °C) to the second sampling time (averageeaiperatures: 21.2 - 29.5 °C), the mowing of the
treatment plots 16 days as well as the fertilisa8aays before treatment are conceivable caubes. T
latter two are not comprehensible and could haem la&oided. Furthermore, agricultural measures
are not in line with natural off-crops (like natlnaeadows).

3. The plot design is very unpropitious. For tli@agon it cannot be distinguished between
recolonisation and real recovery. Only the latfears to be acceptable for risk assessment of the
off-crop areas:

1. Plots are regarded as too small (0.09 ha/ptotontrast de Jong et al. (2010) recommends a
minimum plot area of 1 ha.

2. The distance between plots of 10 m is regardd@daclose to exclude a recolonisation from less
exposed plots and/or control plots to higher trd@lets instead of a real recovery.

3. In general, closed plots (cage) should be fal/twexclude recolonisation.

4. Generally, the RMS is of the opinion, that asgfod communities of grassland are not
representative for all off-crop areas in Europeug;ht’'s regarded impossible to cover the risk of
pesticides to non-target arthropods with one @efistudy conducted in one type of habitat.
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B.9.6Risk assessment for arthropods
Sensitive indicator species

After evaluating/ re-evaluating all available lahtry studies (Tierl) and extended laboratory studi

(Tier 2) must of them turned out to be invalid amdiot plausible

The following studies are considered valid and appate for risk assessment:

Typhlodromus| LR50 = 0.0025 g as/ha KIIIAL1 10.5.1/02 | valid for assessing
pyri 20 %, 28 %, 41 %, 82 % and 100 % mortalityfFCO10TPL mortality;
at Roig, 2014a effects on reproduction
0.3,0.9, 2.7, 8.1 and 24.3 mg as/ha M-479587-02-1 | were not investigated
R-33356
Aphidius LR50 =0.163 g as/ha KIIIA1 10.5.1/01 | valid for assessing
rhopalosiphi | 3 %, 5 %, 25 %, 29 % and 90 % mortality at FCO11ARL mortality;
20, Roig, 2014b effects on reproduction
40, 80, 160 and 320 mg as/ha M-479582-01-1 | were not investigated
R-33355
Poecilus 7.7 g as/ha: KIIIAL1 10.5.1/01 | valid
cupreus Mortality: 0 % HBF/CA 27
Slight effects on food Heimbach, 1990
consumption up to 2 days afterapplication | M-052707-01-1
R-19124
Poecilus Bulldock EC 025 | LRsp> 0.04 mg as/kg | KIlIAL1 10.5.2./02 | valid
cupreus, Extended Lab., soil Neumann
larvae formulation LR100< 0.4 mg as/kg | (2001)
mixed into soil soil M-080415-01-1
NOEC < 0.04 mg/as
kg/soll

Based on the determination of mortality, the nesupmitted laboratory tests withpyri andA.
rhopalosiphireveal a very high toxicity of the representativeduct Bulldock EC25 on both species.
However, effects on reproduction were not inveséidaTherefore a final statement about the level of
toxicity cannot be made.

Based on valid tier 1 data, the most sensitive eimtljfor leaf dwelling arthropods is the bR=
0.0025 g ai/ha (derived by the standard laborattugty withT. pyri).

In case of soil-dwelling arthropods larvaeRafecilus cupreusurned out to be more sensitive than
adult beetles.

B.9.6.1Exposure
In-field exposure

The in-field exposure, given as predicted enviromialerates, PER, for non-target arthropods resultin
from the intended uses of Bulldock EC 25 is caltad according to published agreement after
ESCORT 2 workshop (Candolfi et al. 2@0kereafter referred to as ‘Guidance Documentgishe

! Candolfi, M.P.; Barrett, K.L.; Campbell, P.; F@ns R.; Grandy, N.; Huet, M.C.; Lewis. G.; Oomen,
P.A.; Schmuck, R.; Vogt, H. (2001): Guidance docaotmn regulatory testing and risk assessment
prcedures for plant protection products with naigeaarthropods. ESCORT2 Workshop European
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following equation:

PER _;.q =Application rate (g a.s./ne) M/

where:

MAF =

interval and degradation kinetics of the activessaibce
Default MAF values for given numbers of applicaare listed in the Guidance Document.

generic multiple application factor usedadie into account the potential build-up of
applied substances between applications. Thisrfadtegrates number of applications, application

Table B.9.6-1: In-field exposure calculation for Bildock 25 EC
Crop Max. single Max. number MAFfoliar/MA | PER (foliar) [g | PER (soil) [g
application of Applications | Fsoll as/ha] as/ha]
rate [g as/ha]
Wheat, potato 7.5 2 1.7/1.9 12.75 14.25
Wheat, potato 12.5 2 1.7/1.9 21.25 23.75

The maximum in-field exposure rates (predicted mmrnental rate [PER]) to foliar-dwelling
organisms are 12.75 g as/ha and 21.75 g as/havéepiti to 0.51 L Bulldock 25 EC/ha and 0.85 L
Bulldock 25 EC/ha) and to soil-dwelling organisme 44.25 g as/ha and 23.75 g as/ha (equivalent to
0.57 L Bulldock 25 EC/ha and 0.95 L Bulldock 25 B&), assuming the worst-case of 100 % crop
interception and 0 % crop interception, respecyivel

Off-field exposure

Exposure of non-target arthropods living in norgédroff-field areas to Bulldock EC 25 will mainly
be due to spray drift from field applications. @#td predicted environmental rates (PER-values)
were calculated from in-field PERs in conjunctioithadrift values published by the BBA (200Gs
shown in the following equation:

where:
Maximumin - field PERX(drlft percentl 100)
Off - field PER= PSETSPRITIY
vegetatiordistribution factor (vdf)
vdf = vegetation distribution factor used in condtion with test results derived from 2-dimensional

exposure set-ups

To account for interception and dilution by thremensional vegetation in off-crop areas, a
vegetation distribution or dilution factor (vdf,esabove) is incorporated into the equation when
calculating off-field exposure in conjunction witbxicity endpoints derived from two-dimensional
studies (e.qg. glass plate or leaf discs). A vdi®fs recommended in the ESCORT 2 report when the
off-field risk assessment is based on toxicity enadis obtained in a test design with two-dimensiona
exposure but has been questioned. Germany considelfof five as a more reliable value to
extrapolate from a two dimensional exposure situitid the exposure situation in the field. The
exposure estimation was based mainly on the ‘ReteArea Index’ (RAI) characterising the total
retention area of sprayed plant protection produncéscanopy per base area. As a ‘realistic waséc

Standard Characteristics of Non-Target ArthropoduRetory Testing. Wageningen, The Netherlands,
46 pp.

2 BBA (Biologische Bundesanstalt fir Land- und Raigschaft) (2000): Abdrifteckwerte fir Flachen-
und Raumkulturen sowie fiir den gewerblichen Gemi&erpflanzen- und Beerenobstanbau. Bunde-
anzeiger 100, 26. Mai 2000, Kdln, pp. 9879.
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scenario, meadow canopies < 20 cm height was chissh and Weisser, 20845erman Federal
Environment Agency UBA, 200k

The derived vdf of 5 agrees well with field datakxych et al. (2003) who compared measured
residues of plant protection products on two dinre surfaces with the measured residues on
meadows next to a treated area (factor of 4.483dmétween median spray residues on leaves when a
standard nozzle was used for spray application)eRdpoints resulting from 3-dimensional studies,
I.e. where spray treatment is applied onto whadatsl the vdf is not used.

Table B.9.6-2: Off-field exposure calculation for Blldock 25 EC (Tier 1)
Crop / Study type In-field risk drift factor Vegetation Off-field
application foliar PER mitigation [% distribution foliar PER
rate [g as/ha] measures drift/100] factor [g as/ha]
Wheat, 2- 12.75 1m 0.0238 5 0.06
potato / 7.5 g| dimensional 1m+50 % 0.0119 5 0.03
as/ha drift

reduction

I1m+75% | 0.00595 5 0.015

drift

reduction

1m+90% | 0.00238 5 0.00607

drift

reduction

5m 0.0047 5 0.011990

5m + 50 % 0.00235 5 0.005993

drift

reduction

5m+75% | 0.00175 5 0.004463

drift

reduction

5m+90% | 0.00047 5 0.001199

drift

reduction

3 Koch H and Weisser P, 2004. Die Gesamtobetflaén Saumstrukturen als potentielle Retentionsffiladuer
Driftpartikel, Retention Area Index (RAI). Nachrichtadatt des Deutschen Pflanzenschutzdienstes, 56965
4 German Federal Environment Agency (UBA), 2aB8osure calculation for arthropods in field berdtructures -

selection of an appropriate ‘vegetation distribatiactor’. Parma.

5 Koch H, Weisser P and Landfried M, 2003. Effectloft potential on drift exposure in terrestrialdfiiats.
Nachrichtenblatt des Deutschen Pflanzenschutzaisnsb, 181-188.
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Wheat, 2- 21.25 Im 0.0238 5 0.101115
potato / 12.5 | dimensional 1m + 50 % 0.0119 5 0.050575
g as/ha drift
reduction
Im+75% | 0.00595 5 0.025288
drift
reduction
1m+90% | 0.00238 5 0.010115
drift
reduction
5m 0.0047 0.019975
5m+ 50 % 0.00235 5 0.009988
drift
reduction
5m+75% | 0.00175 5 0.004463
drift
reduction
5m+90% | 0.00047 5 0.001998
drift
reduction

(6]

Tomato, 17.5| Due to the non-volatile property of beta-cyfluthém exposure of the area outside the
g as/ha greenhouse is not expected.
greenhouse

B.9.6.Risk assessment

B.9.6.2.1 Tier 1 risk assessment for in-field exposure

The risk for non-target arthropods exposed in-flel@ulldock EC 25 was assessed by calculating the
hazard quotient (HQ = exposure/toxicity) as theorat the predicted environmental rate (PER) and
the lowest lethal rate (Ldg) estimated in standard toxicity tests with nom&drarthropods according

to the formula:

Infield HO = In - field PER

LRz,

The resulting HQ in-field values for the standgpdaes are presented in the following table.

It is noted that the tier 1 HQ trigger criteriorstizeen calibrated using laboratoryskRfrom glass
plate studies on the standard tier 1 indicatorisgetlowever, according to the ESCORT Il report,
“for products where effects on reproduction areeet@d, sub-lethal parameters (e.g. oviposition)
should also be evaluated” in tier 1. Effects ormedpction should be assessed if detected in tier 1
studies. Considering the worst-case charactereoéxiposure conditions in standard tier 1 studiess it
considered appropriate to set the tier 1 accejiabiiterion for reproductive effects fdr. pyri andA.
rhopalosiphiat an HQ of 2 in line with the mortality assesstn&herefore, the tier 1 risk assessment
uses the ER for the most sensitive parameter (mortality oroepction) in HQ calculations.

Table B.9.6-3: HQ values for non-target arthropodgTier-1) for in-field exposure
Species Intended use LR Exposure PER HQ
[g as/ha] [g as/ha]]
A. rhopalosiphi | Wheat, potato 0.163 in-field 12.75 78
7.5 g as/ha
Wheat, potato in-field 21.25 130
12.5 g as/ha




beta-cyfluthrin (Bulldock EC 25) -162 - 07.03.2017
Volume 3 — B.9 Ecotoxicology data and assessmeriskd for non-target species

T. pyri Wheat, potato 0.0025 in-field 12.75 5100
7.5 g as/ha
Wheat, potato in-field 21.25 8500
12.5 g as/ha

PER: Predicted environmental rates ; HQ: Hazardigub

All in-field HQ triggers for Tier 1 are above thegger value for both indicator speci@shopalosiphi
andT. pyriindicating an unacceptable risk to non-targetrapthds.

B.9.6.2.2 Tier 1 risk assessment for off-field exposure

In order to assess the risk of Bulldock EC 25 to-target arthropods in off-field areas, the prestict
environmental rate in the off-field is comparedhe toxicity endpoints according to the following
formula:

Off — field HQ = Off - field PERX correctionfactor

LRy,
where:

Correction factor (also ‘safety factor’) = amoutdslO in conjunction with Tier | data from
tests on glass plates; amounts to 5 for Tier lhdiam extended laboratory tests/field
tests. The factor accounts for extrapolation frestibhg few representative species to
the species diversity expected in off-crop areas.

The risk is considered acceptable if the HQ offiefie 2.

It is noted that the tier 1 HQ trigger criteriorsHzeen calibrated using laboratoryst Rom glass
plate studies on the standard tier 1 indicatorisgetlowever, according to the ESCORT Il report,
“for products where effects on reproduction areeet@d, sub-lethal parameters (e.g. oviposition)
should also be evaluated” in tier 1. Effects onmedpction should be assessed if detected in tier 1
studies. Considering the worst-case charactereoéxiposure conditions in standard tier 1 studiess it
considered appropriate to set the Tier 1 accefttabiiterion for reproductive effects far. pyriand

A. rhopalosiphiat an HQ of 2 in line with the mortality assesstm&herefore, the tier 1 risk
assessment uses thesEfRr the most sensitive parameter (mortality oroépiction) in HQ
calculations.

The results of the risk assessment are summarigée ifollowing table.

Table B.9.6-4: HQ values for non-target arthropodgTier-1) for off-field exposure
Species Intended use L/ER Exposure PERft-field X HQ
correction
factor
[g as/ha] [g/ha]
A. rhopalosiphi Wheat, potato 0.163 off-field 0.01199 0.07
7.5 g as/ha
Wheat, potato off-field 0.019975 0.12
12.5 g as/ha
T. pyri Wheat, potato 0.0025 off-field 0.01199 4.76
7.5 g as/ha
Wheat, potato off-field 0.019975 7,99
12.5 g as/ha

PER: Predicted environmental rates ; HQ: Hazardigot TER: Toxicity to exposure ratio
*PER off —field with risk mitigation: 5 m + 90 % dirireduction (drift factor = 0.00047)
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Considering risk mitigation measures (5 m + 90 %i deduction), the Tier 1 off-field HQ for
Aphidius rhopalosiphi is below the trigger of 2.Hawer, the HQ trigger is not met féyphlodromus
pyri. This indicates an unacceptable risk to non-taagéropods.

B.9.6.2.3 Higher tier off-field risk assessment

Leaf dwelling arthropods:

Due to the lack of valid extended laboratory testd semi-field tests for leaf dwelling arthropaals,
tier -2 risk assessment cannot be conducted.

Although several valid aged residue studies Wititcinella septempunctataveal a potential for
recolonialisation in regard to this species, theyreot appropriate to unburden the results ofidrelt
risk assessment. Based on information from albvalboratory and extended laboratory studies,
T .pyri, not C septempunctataurned out to be the most sensitive species.

Soil dwelling arthropods:

Studies on two representative species of this geve@vailableAleochara bilineataandPoecilus
cupreus(see Table B.9.5-11).

The study withAleochara bilineata is classified as not valid (please refer to B.9H.2
Poecilus cupreus

A laboratory study was conducted with Bulldock E&f@rmulation on the adult rove beeReecilus
cupreus(Heimbach, 1990, KIIIA1 10.5.1/03). The beetles evexposed to a rate of 7.7 g as/ha
applied on sand. There were no effects on mortality slight effects on food consumption two days
after application. Further semi-field studies wepaducted covering rates from 8.0 g as/hato 12.5g
as/ha. At the lower application rates no effectsnamtality and food consumption was observed, for
the highest rate of 12.5 g as/ha an effect on tmedumption of 100 % was observed. Based on the
highest rate tested, an in-field risk cannot bdusled.

A second laboratory test conducted with BulldockZEonPoecilus cupreutarvae (Neumann, 2001,
KIIAL 10.5.2/02) were submitted with the dossier the second representative formulation Montur
Forte FS 230 (but discribed within this documeat)galed an significantly higher sensitivity to kaev

( LR50> 0.04 mg as/kg soil; LR1600.4 mg as/kg soil; NOEC < 0.04 mg/as kg/soll) the

maximum PECsail., (potatos; BBCH 10, 2 x12.5 g /ha) is 0.0242 mgasbil (dw), the risk has to
be further addressed in the context of full fausklfstudies.

B.9.6.2.4 Refined in-field risk assessment based on full faanfield studies

Four in-field studies were submitted. The RMS eatdd all studies on the basis of de Jong et al.
(2010):

1. Field study in an alfalfa field in Spain(Mack, 2013, R-28693, KIIIA1 10.5.3/05)
The study was conducted in alfalfa. The represemstatss for areas of intended use (cereals, pytatos
remains unclear. No justification is given.

Arthropods caught are only out of 7 orders. Acaogdie Jong et al. (2010) a minimum of
12 orders have to be evaluated in representatieepsystems in Europe. Furthermore a
typical field study should have about 50 - 80 taxailable for statistical analysis.

The following orders are lacking completely:
1. Dermaptera
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2. Neuroptera
3. Orthoptera
4. Psocoptera
5. Thysanoptera

The two available valid laboratory studies with beta-cyfluthrin-formulation Bulldock 25 EC show
a high sensitivity of the predacious mitgphlodromus pyriThis sensitivity is also supported by
laboratory data of other pyrethroids. Mites aslzoster ofAranea(webspiders) were also not
sampled. Therefore the taxon known as the mosttsenis lacking, too.

Conclusion: The study is classified as R3 — noabés.

Field study in a pome fruit orchard in northern Germany (Knabe, 2013, R-28694,
KI11l1A110.5.3/06)

The study was conducted in orchard. The represestatss for areas of intended use (cereals,
potatos) remains unclear. No justification is given

Arthropods caught are only out of 6 orders. Acaogdie Jong et al. (2010) a minimum of
12 orders have to be evaluated in representatieepsystems in Europe. Furthermore a
typical field study should have about 50 - 80 taxailable for statistical analysis.

The following orders are lacking completely:

Lepidoptera
Neuroptera
Orthoptera
Psocoptera
Thysanoptera
Dermaptera

oOurwWNE

The two available valid laboratory studies with beta-cyfluthrin-formulation Bulldock 25 EC show
a high sensitivity of the predacious mitgphlodromus pyriThis sensitivity is also supported by
laboratory data of other pyrethroids. Mites aslzoster ofAranea(webspiders) were also not
sampled. Therefore the taxon known as the mosttsenis lacking, too.

Conclusion: The study is classified as R3 — noab&s.

Field study in cereals in southern EnglandVinall, 2005, R-19598, KIllIA1 10.5.3/03)

The applied test formulation was not the represetproduct Bulldock EC 25, but the cyfluthrin
formulation Baythroid EC 050. The interpretatiorstidy results in terms of the representative fise o
Bulldock EC25 is associated with a high level ofemainty.

Arthropods caught are only out of 6 orders. Acaogdie Jong et al. (2010) a minimum of
12 orders have to be evaluated in representatieepsystems in Europe. Furthermore a
typical field study should have about 50 - 80 taxailable for statistical analysis. In

The following orders are lacking completely:

Lepidoptera

Neuroptera

Orthoptera

Psocoptera

Thysanoptera

Dermaptera

o0 kwWNE
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Conclusion: The study is classified as R3 — noabéd.
Field study in an orchard in south-west FrancgVinall, 2006, R-19592, KIIIA1 10.5.4/04)

The study was conducted in orchard. The represestatss for areas of intended use (cereals,
potatos) remains unclear. No justification is given

The applied test formulation was not the represetproduct Bulldock EC 25, but the cyfluthrin
formulation Baythroid EC 050. The interpretatiorstididy results in terms of the representative fise o
Bulldock EC25 is associated with a high level ofemainty.

Arthropods caught are only out of 8 orders. Acaogdie Jong et al. (2010) a minimum of
12 orders have to be evaluated in representatieepsystems in Europe. Furthermore a
typical field study should have about 50 - 80 taxailable for statistical analysis

The following orders are lacking completely:

Orthoptera
Thysanoptera
Dermaptera
Collembola

PwbNE

Conclusion: The study is classified as R3 — noabéd.

Conclusions of risk assessment based on full faufiald studies

As all four studies show strong shortcomings, theyclassified as R3 - not reliable.

Due to their incomparable study design (differenps, different sprayed products) an overall
assessment of all four studies is not possible.

Consequently, no reliable data about the toxicditgwldock EC 25 to non-target arthopods
in-field areas are available. Accordingly, a higtier risk assessment cannot be conducted.

B.9.6.2.5 Higher tier off-field risk assessment

Off- field study in a meadow in Germany(Mack, 2014, R-30607, KIlIA1 10.5.3/07)

The submitted off-field study was conducteassess the impact of drift rates of Bulldock E®A5
non-target arthropod fauna in a meadow.

The reliability of the study was valued accordimngecias from de Jong et al. 2010.

The following shortcomings were determined:

1. Arthropods caught are only out of 6 ordersc@kding de Jong et al. (2010) a minimum of
12 orders have to be evaluated in representagineeecosystems in Europe. Furthermore a
typical field study should have about 50 - 80 taxailable for statistical analysis. In
Contrast arthropods sampled in this study beloranty 22 different families (out of 6
orders) . The following orders are lacking comgpliet
1. Collembola (above-ground)

2. Lepidoptera
3. Neuroptera
4. Orthoptera
5. Psocoptera
6. Thysanoptera
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2. The two available valid laboratory studies wvifth beta-cyfluthrin-formulation Bulldock 25 EC
show a high sensitivity of the predacious mitgohlodromus pyriThis sensitivity is also supported by
laboratory data of other pyrethroids. Mites aslzostder ofAranea(webspiders) were also not
sampled. Therefore the taxon known as the mosttsenis lacking, too.

3. The abundance of the sampled (statisticallyustatl) taxa few days (-2 and -3 days) before
treatment is very low for several species and gesg the study course (especially in the cotrol
Therefore, possible short-term effects right adggplication (typical for knock-out effects usually
caused by pyrethroids) might stay undetectable.

Several reasons for the low general diversity elots as well as for the relatively low abundaoice
sampled taxa before treatment start might be dseclis

Besides changing weather conditions from the $ashpling time (average air temperatures: 13-
14.6 °C) to the second sampling time (averageeaiperatures: 21.2 - 29.5 °C), the mowing of the
treatment plots 16 days as well as the fertilisa8aays before treatment are conceivable caubes. T
latter two are not comprehensible and could haes l&oided. Furthermore, agricultural measures
are not in line with natural off-crops (like natlnaeadows).

3. The plot design is very unpropitious. For tl@agon it cannot be distinguished between
recolonisation and real recovery. Only the latfears to be acceptable for risk assessment of off-
crop areas:

1. Plots are regarded as too small (0.09 ha/gtogontrast de Jong et al. (2010) recommends a
minimum plot area of 1 ha.

2. The distance between plots of 10 m is regarddgda@close to exclude a recolonisation from less
exposed plots and/or control plots to higher tré@lets (instead of a real recovery).

3. In general, closed plots (cage) should be faltwexclude recolonisation.

4. Generally, the RMS is of the opinion, that asgfod communities of grassland are not
representative for all off-crop areas in Europeug;ht’'s regarded impossible to cover the risk of
pesticides to non-target arthropods with one @ffdfistudy conducted in one kind of habitat.

Conclusion: The study is classified as R3 — not iiable.

B.9.6.2.6 Overall conclusions on risk to non-target arthropod

In-field

As no valid Tier 2 Studies and no reliable in-fistddies are available, the risk assessment reroains
tier 1. Based on the endpoints from the laboratesys withA. rhopalosiphiandT. pyri, the risk
assessment indicates an unacceptable risk to nget-&thropods.

Off-field

As no valid Tier 2 Studies and no reliable in-fistddies are available, the risk assessment reraains
tier 1.

When considering maximum risk mitigation measufem(+ 90 % drift reduction), the Tier 1 off-
field HQ for Aphidius rhopalosiphi is below thegger of 2. However, the HQ trigger is not met for
Typhlodromus pyriThis indicates an unacceptable risk to non-taagétopods.

Due to the non-volatile property of beta-cyfluthém exposure of the area outside the greenhouse is
not expected. Therefore the risk for non-targdiragods after greenhouse applications in tomatos
(17.5 g as/ha, 14 d) is acceptable.
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B.9.7Effects on non-target soil meso- and macrofauna

B.9.7.1Effects on Earthworms

An acute study on Eisenia fetida with beta-cyflutt{technical substance) was submitted and
evaluated in the course of the initial Annex | irggbn of beta-Cyfuthrin. This study (Heimbach, 1987
is classified as valid and summarised shortly below

A new chronic reproduction studies Brsenia fetidawith the beta-cyfluthrin representative
formulations Bulldock EC 25 was conducted and mmsarised in the corresponding below.

For the main soil metabolites FPB-acid and DCVAg &eute studies daisenia fetideand two
reproduction studies are available and summaristhb

Table B.9.7-1: Toxicity of beta-cyfluthrin and metdolites FPB-acid and DCVA to
earthworms
Species Test design LC50 NOEC Reference reliability
(mg (mg
as/kg soil dw) as/kg soil dw)

Beta-Cyfluthrin

Eisenia fetida | 14 d >1000 10 KIIA 8.9.1/01 valid
acute >500* 5" HBF/RG 83
Heimbach,
1987
M-053564-01-1
R-19143
Bulldock EC 25
Eisenia fetida | 14d 29.7 1 KIIIA1 10.6.2 valid
acute 14.85 0.5 Heimbach,
1988,
M-053588-01-
2,
HBF/RG 85
Eisenia fetida | 56 d 4.06 1.65 KIIIA1 10.6.3 valid
chronic (reproduction) | (reproduction) 74484022
2.03 0.83 Pavic, 2013
(reproduction) | (reproduction) ! | M-461275-01-1
R-30148
FPB-acid
Eisenia fetida | 14d >63 1 KIIA 8.9.1/02 valid
acute > 31.5¢ <63 09P11RA
<31.5 Moser and
Scheffczyk,
2009
M-354192-01-1
R-27979
Eisenia fetida | 56 d - 5.2 KIIA 8.9.2/01 valid
chronic (reproduction) kra/Rg-R-
2.6 143/13

(reproduction) * | Kratz, 2013a
M-468873-01-1

R-34697
DCVA
Eisenia fetida | 14d 122.7 <63 KIIA 8.9.1/03 valid
acute 61.35! <3151 09P10RA
Moser, 2009

M-356435-01-1
R-27978
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Eisenia fetida | 56 d 184.76 5.2 KIIA 8.9.2/02 valid
chronic 92.381 (reproduction) kra/Rg-R-
2.6 157/13

Kratz, 2013b
M-468552-01-1
R-34696

(reproduction) *

Studies shaded in grey have been reviewed as foidwe @002 EU evaluation.

Values in bold: Endpoints used for risk assessment

1 endpoint corrected/divided with a factor of 2, dodog Pow >2 and peat content of 10 % in study
log Pow results FPB-acid at 23 °C: Log Pow = 2.pta6, Log Pow = 0.8 at pH 7, Log Pow =-0.5 at pH 9
log Pow results DCVA at 25 °C: Log Pow = 2.5 at pHL&g Pow = 0.8 at pH 7, Log Pow =-0.8 at pH 9

KIlIAL1 10.6.2

Author: Heimbach. F.

Title: /Acute toxicity of FCR 4545 EC 025 to earthworms
Date: 19.01.1988

Doc ID: M-053588-01-2

Report no.: HBF/RG 85

Guidelines: OECD Guideline No. 207

GLP: yes

Validity: valid

Materials/Study Design:
In accordance with GLP-regulations, FCR 4545 EC (#25No.: 021 according to 004) was tested for
acute toxicity to earthworms according to the OEG@ideline No. 207 (OECD Guideline for

Testing of Chemicals, Earthworm, Acute Toxicity Teegt April 1984).
The test animals were exposed to different conagatrs of FCR 4545 EC 025 in an artificial soil
consisting of sand, clay mineral and peat. Thedastpound was thoroughly mixed into the
artificial soil. After 14 days, the number of swivig animalsand their weight alteration during tbst
period was determined.The values given represantnab concentrations.

Results:

The LC (test duration: 14 days, test species: Edertida) is 29.7 mg as/kg dry weight substrate (
%-Confidence limits 26.5 - 33.2 mg/kg).
The 'no-observed-effect-concentration1l (NOEC)isglas/kg dry, weight substrate, the lowest tested
concentration with mortality (lowest lethal contationl, LLC) is 18 mg as/kg dry weight

of substrate.
Conclusion:

The study was conducted in a soil with 10 % peat.
Thus, endpoints have to be devided by 2.

NOEC = 0.5 mg as/kg soil (dw)
LCso = 14.85 mg as/kg soil (dw)

KIlIA1 10.6.3 (newly submitted with the dossier)

Author: Pavic, B.

Title: Effects of Bulldock 25 EC on Reproduction and Giowt
Earthworms Eisenia fetida in Artificial Soil wittD®6Peat

Date: 03.07.2013

Doc ID: M-461275-01-1

Report no.: 74484022

Edition no.: R-30148

Guidelines: OECD Guideline No. 222, 2004 and I1ISO 11268-2, 1998

GLP: yes

Validity: valid
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Executive Summary

In a laboratory study, adult earthworniggenia fetidawere exposed in a 56 day test to six test
concentrations of Bulldock 25 EC in artificial sodntaining 10 % sphagnum peat and observed for
mortality, weight change, feeding activity and iguction. A negative control group was maintained
concurrently. Four replicate test chambers fortéise item and eight replicate test chambers for the
control were maintained in each treatment with B@nas in each test chamber. Nominal test
concentrations were 18.5, 33.3, 60.0, 108.0, 184d4350.0 mg test item/kg dry soil. Assessment of
adult worm mortality, behavioural effects and biemadevelopment was carried out after 28 days
exposure of adult worms in treated artificial sB&production rate (number of offspring) was
assessed after additional 28 days (assessed S@ftkryapplication).

A slight mortality of 2.5 % was found at the coniration of 194.4 mg Bulldock 25 EC /kg soil,
which

was not statistically significantly different conmpd to the control, where no mortality was observed
At the highest test concentration of 350.0 mgitest/kg soil a mortality of 97.5 % was observed,
which was significantly increased compared to etol(Fisher's Exact Test, = 0.05 one-sided
greater).

The body weight changes of the earthworms afteedks of exposure to Bulldock 25 EC were not
statistically significantly different compared feetcontrol up to and including the test concerdratif
194.4 mg test item/kg soil.

The reproduction rates were not significantly dife compared to the control up to and includirey th
test concentration of 60.0 mg test item/kg soiltht concentrations of 108.0 mg test item/kg swil a
above the numbers of juveniles were significarglyuced compared to the control (Williams t-test,

= 0.05, one-sided smaller).

one-sided smaller).

At the test concentration of 194.4 mg Bulldock 25y soil some of the worms did only burrow into
soil after 3 days. At the test concentration of.858g Bulldock 25 EC/kg soil some of the worms did
only burrow into the soil within 14 days after apption. At the lower concentrations no worm was
observed on the soil surface 15 min after intraduactThe feeding activity was reduced at the
concentration of 350.0 mg Bulldock 25 EC/kg soilendas the food intake in the remaining treatment
groups was comparable to the control.

The No Observed Effect Concentration (NOEC) for motality, growth, and feeding activity of
the earthworm Eisenia fetida was determined to be 194.4 mg Bulldock 25 EC/kg $oihe LC50
was determined to be 260.8 mg Bulldock 25 EC/kg $¢95 % confidence limits: 237.9 to 286.0
mg test item/kg soil). This is equivalent to 7.18 gras/kg soil.

The No Observed Effect Concentration (NOEC) for repoduction was determined to be the
concentration of 60.0 mg Bulldock 25 EC/kg soil (agvalent to 1.65 mg as/kg soil). The EC50
was determined to be 147.7 mg Bulldock 25 EC/kg $¢equivalent to 4.06 mg as/kg soil) (95 %
confidence limits were not determinable).

As the peat content of the used artificial soil wa$0 % and the log Pow of the active substance is
> 2, endpoints have to be devided by 2 before ustxt risk assessment.

Accordingly, the NOECreproduction is 0.825 mg as/kgoil, EGso reproduction is 2.03 mg as/kg
soil.

[. MATERIALS AND METHODS

A. MATERIALS

1. Testmateriat

Test item: Bulldock 25 EC

Description: Emulsifiable concentrate, liquid
Lot/Batch#: 92110164

Purity 2.752 % (w/w) (analysed)
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2. Vehicle and/or positive
control:

3. Test organisms:
Species:

Age:

Weight:

Source:

Diet/Food:
Acclimatisation:

4. Environmental conditions:

Temperature:
Photoperiod:
pH:

Water content:

Composition of artificial soil:

B. STUDY DESIGN

1. Experimental treatments

Carbendazim

Earthworm Eisenia fetida

adults with clitellum

301-600 mg

In house bred

ground cattle manure was used as food
1 day, in artificial soil, undexdt conditions

18-22 °C

16 h light (400 — 800 lux): 8 hourskda
5.9 — 6.0 (start)
6.2 — 6.4 (end)

25.7 — 28.0 % (51.4 - 56.0 % ofrttaximum
WHC) (start)
26.8 - 29.5 % (53.6 - 59.0 % of the maximum
WHC) (end)

10 % sphagnum peat
20 % kaolin clay
calcium carbonate added to adjust pH to 6.0 £ 0.5
approx. 70 % quartz sand
Deionised water

Clitellate adult earthworms were exposed to thediesstance in an artificial soil substrate (OECD
222, 10 % sphagnum peat, air dried, finely gro@®d% kaolin clay, approximately 70 % industrial
quartz sand and calcium carbonate). Four repliestechambers were maintained in each treatment
and eight replicate test chambers were maintaioethé control, with 10 worms in each test
chamber. Nominal test concentrations of 18.5, 333), 108.0, 194.4 and 350.0 mg test item/kg
dry soil were thoroughly mixed into the soil substt The water content was adjusted to 50 +10 %
dry weight using deionised water. Negative cordml was treated with deionised water only.

In a separate study, earthworms were exposed toxiereference substance carbendazim.
Temperature and light intensity were monitored icaausly. Water content and pH were
determined at the beginning and the end of the test

2. Observations

Assessment of adult worm mortality, behavioura¢el§ and biomass development was carried out
after 28 days exposure of adult worms in treatéticél soil. Reproduction rate (number of
offspring) was assessed after additional 28 dagseésed 56 days after application). Mortality,
weight change, feeding activity and reproductide mere determined.

3. Statistical calculations

Mortality was analysed for significance by using #isher's Exact Test (one-sided greaiet,0.05).
The EC and LC values and their 95 % confidencedimere calculated by applying Probit-

Analysis (Finney, 1971).

The body weight change and reproduction data vested for normal distributior.(= 0.05) using
the Shapiro-Wilk's test (for body weight changed &wolmogorov-Smirnov test (for reproduction)
homogeneity of variance. & 0.05) using the Levene’s test (for body weidrrgye and

reproduction).
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As the data for body weight changes and reproduetere normally distributed and homogeneous,
Williams t-test was used to compare treatment amdrol values (multiple comparison, two-sided
for weight and one-sided smaller for reproductior, 0.05).

The software used to perform the statistical amakyas ToxRat Professional, Version 2.10.05, ®
ToxRat Solutions GmbH.

[I. RESULTS AND DISCUSSION
A. FINDINGS AND OBSERVATIONS

No mortality was seen in the four lower test coricions. A slight mortality of 2.5 % was found at
the concentration of 194.4 mg Bulldock 25 EC/kd,sehich was not statistically significantly
different compared to the control, where no mastalias observed. At the highest test concentration
of 350.0 mg Bulldock 25 EC/kg soil a mortality 6f.9 % was observed, which was significantly
increased compared to control(Fisher's Exact TestD.05, one -sided greater). This indicates gostee
dose/response between the two highest concentation

The NOEC for mortality was determined to be 194gtBulldock 25 EC/kg soil. The LC10 was
determined to be 215.2 mg Bulldock 25 EC/kg sdil ¥® confidence intervals of 188.9 to 236.1 mg
Bulldock 25 EC/kg soil), the LC20 was determinedh¢0229.9 mg Bulldock 25 EC/kg soil (95 %
confidence intervals of 205.3 to 251.2 mg Bulld@&kEC/kg soil) and the LC50 was determined to be
260.8 mg Bulldock 25 EC/kg soil (95 % confidenceeimals of 237.9 to 286.0 mg Bulldock 25 EC/kg
soil, Probit Analysis).

The body weight changes were not statisticallyificantly different compared to the control up to
and including the test concentration of 194.4 middek 25 EC/Kkg soil. At the highest test
concentration of 350.0 mg Bulldock 25 EC/kg soé tiody weight was significantly reduced
compared to the control (Williams t-test, two-sifiddowever, the result is based on one surviving
worm only.

The NOEC for body weight changes was determindxkth94.4 mg Bulldock 25 EC/kg soil.

The reproduction rates were not significantly difet compared to the control up to and includirey th
test concentration of 60.0 mg Bulldock 25 EC/kd. g8t the concentrations of 108.0 mg Bulldock 25
EC/kg soil and above the numbers of juveniles vgegrificantly reduced compared to the control
(Williams t-test,a = 0.05, one-sided smaller). The NOEC for reproidacivas determined to be 60.0
mg Bulldock 25 EC/kg soil.

The EC10 was determined to be 45.2 mg Bulldock @5ké& soil (95 % confidence intervals not
determinable), the EC20 was determined to be 6¢.8utidock 25 EC/kg soil (95 % confidence
intervals not determinable) and the EC50 was détemato be 147.7 mg Bulldock 25 EC/kg soil (95
% confidence intervals not determinable, Probit ¢sig).

Table B.9.7-2: Effect of Bulldock 25 EC on earthwams (Eisenia fetida) in a 56-day
reproduction study
Bulldock 25 EC Control | 18.5 33.3 60.0 108.0 194.4 350.0
[mg/kg soil dry weight]
Mortality (day 28) [%] 0.0 0.0 0.0 0.0 0.0 2.5 97.5
Significance 1) - n.s n.s n.s n.s n.s *
Weight change (day 28) [%] 45.6 54.1 52.1 46.0 52.8| 50.9 -9.44)
Significance 2) - n.s n.s n.s n.s n.s *
Mean No. of juveniles (day 56) 188 166 171 163 102 | 111 0
Significance 2) - n.s n.s n.s * * *
Reproduction in [%] of control - 88.5 90.8 86.5 54.2 59.2 0.0
(day 56)
Food consumption [g] 20.0 20.0 19.5 19.3 22.3 20.8| 6.3
Endpoints [mg Bulldock 25 EC/kg soil]
NOEC (day 28 mortality and 194.4
weight)
LC values (mortality) LCio LC2 LCso
215.5 229.9 260.8
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NOEC (day 56 reproduction) 60.0

EC values (reproductiofl) LCio LC2o LCso

45.2 67.8 147.7

- = not applicable

n.s. = not significantly different compared to tmntrol

* = significantly different compared to the control

1)Fisher’s Exact Test, =0.05, one -sided greater

2) Williams t-testo =0.05, two-sided for weight changes and one-s#ealler for reproduction
3) Probit analysis

4) Value is based only on one worm

With a control mortality of 0 %, a number of juvienivorms per replicate of 158 to 239 and a
coefficient of variance of the reproduction of 16eQall validity criteria according to guideline GB
222 are therefore fulfilled.

In the test with the reference item Luxan Carbeimd&00 FC performed two months before the
present study (IBACON Study Number 46645022 frongéat 2012 to October 2012), there were
statistically significant effects on reproductidreeconcentration of 1.30 mg carbendazim/kg sail an
higher; the EC50 for reproduction was calculated.@ang carbendazim/kg soil. These results show
the sensitivity of the test animals.

Ill. CONCLUSIONS

The No Observed Effect Concentration (NOEC) for motality, growth, and feeding activity of
the earthworm Eisenia fetida was determined to be34.4 mg Bulldock 25 EC/kg soil. The LC50
was determined to be 260.8 mg Bulldock 25 EC/kg $¢95 % confidence limits: 237.9 to 286.0
mg test item/kg soil). This is equivalent to 7.18 gras/kg soil.

The No Observed Effect Concentration (NOEC) for repoduction was determined to be the
concentration of 60.0 mg Bulldock 25 EC/kg soil (agvalent to 1.65 mg as/kg soil). The EC50
was determined to be 147.7 mg Bulldock 25 EC/kg $¢equivalent to 4.06 mg as/kg soil) (95 %
confidence limits were not determinable).

As the peat content of the used artificial soil wa$0 % and the log Pow of the active substance is
> 2, endpoints have to be devided by 2 before ustxt risk assessment.

Accordingly, the NOECreproduction is 0.825 mg as/kgoil, EGso reproduction is 2.03 mg as/kg
soil.

B.9.7.Zffects on non-target soil meso- and macrofauna (eer than earthworms)

Toxicity

New studies have been conducted exposing Hypoaspisifer and Folsomia candida to beta-
cyfluthrin. In addition, studies on Hypoaspis adeleand Folsomia candida with the metabolites
FPB-acid and DCVA (permethric-acid) are availalid aummarised below.

For Folsomia candida study is available with the representative fdation Bulldock 25 EC and is
presented below.

All studies summarised below were conducted ificidl soil with a peat content of 5 % or in LUFA
2.1. soil with an assumed peat content of < 5 %.

For this reason, the resulting endpoints for bgtasthrin (logpow = 5.9) and its metabolites FPBehc
(log Pow = 2.6) and DCVA (log Pow = 2.5) are natidied by 2.

Rational:

RMS acknowledges the decision by EFSA during thex peview 91 of penflufen from April 2012
regarding the division of endpoints for lipophifiabstances conducted with 5 % organic matter (peat)
in the test soil. However, RMS would not suppoe tlecision to divide the endpoint of the soil
macro-organisms studies performed in a standafdvihian OM content of 5 % by 2. The approach
of dividing endpoints is published in the old Guida document (GD) for terrestrial ecotoxicology
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(SANCO/10329/2002). By the time the old GD was dssed, tests for soil organisms were conducted
with testing soils containing 10 % peat only. Tliere, a division of endpoints was necessary to
address the bioavailability of chemicals for seganisms in test soils. Assuming a linear correfati
between the OM-content and the bioavailability leémicals for test organisms, it would be
inconsistent to divide endpoints by 2 from testsduated with soils containing 5 % OM.

A linear correlation between OM-content and biokalality for soil organisms provided, tests
conducted with soils containing 10 % OM had to wdéd by 4 if tests conducted with soils
containing 5 % OM are divided by two.

Moreover, if the division of endpoints by two isedsfor both OM-contents (5 % + 10 %), there would
not be an incentive for applicants to submit nawdists on soil organisms with soils containing 5 %
OM anymore.

This question should urgently be clarified by agible committee on EU-level, independentlyfrom
the evaluation of active substances accordinggolagion EC No 1107/2009.

Unless the further approach how to handle tests aifferent OM-content in testing soils is not ¢lea
tests on soil organisms with 5 % OM in testindssshould not be divided by two.

Table B.9.7-3: Toxicity of beta-cyfluthrin, its relevant metabolites FPB-acid, DCVA and
Bulldock EC 25 to soil meso- and macroorganisms (oér than earthworms

Species Test design NOEC (reproduction) Reference reliability
(mg as/kg dry soil)

Beta-Cyfluthrin

Hypoaspis 14 d 0.97 KIIA 8.9.2/03 valid
aculeifer chronic 74501089
Pavic, 2012
M-476271-01-
1; R-30149

Folsomia 28d 56 KIIA 8.9.2/04 valid
candida chronic FRM-Coll-
172/14
Frommholz,
2014
M-475305-01-
1; R-34698

Bulldock 25 EC

Folsomia 28d 1.592 KllI1 10.6.6/01 | valid
candida chronic IRV-13-7
McCormac,
2014
R-33352

FPB-acid

Hypoaspis 14 d 297 KIIA 8.9.2/05 valid
aculeifer chronic P14HR

Moser and
Scheffczyk,
2005a
M-258697-01-
1; R-23564

Folsomia 28d 28 KIIA 8.9.2/06 valid
candida chronic FRM-Coll-
144/12
Frommholz,
2012a
M-440962-01-
1; R-34695
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DCVA

Hypoaspis 14 d > 316 KIIA 8.9.2/07 valid
aculeifer chronic 100 (mortality) P15HR
Moser and
Scheffczyk,
2005b
M-259607-01-
1; R-23565

Folsomia 28d 18 KIIA 8.9.2/08 valid
candida chronic FRM-Coll-
143/12
Frommholz,
2012b
M-440379-01-
1; R-34694

Values in bold Endpoints used for risk assessment

A study addressing the toxicity of Bulldock EC 23typoaspis aculeifelis not available. Therefore,
the risk assessment in chapter B.9.8 is basedtarpfitheactive substance.

However, comparing the endpoints (NOEC) of betdutiyfin and the Bulldock EC 25 fétolsomia
candida a 35 fold higher toxicity of Bulldock EC 25 caa betermined.

As TER values foHypoaspis aculeifedivided by 35 (assuming a comparable differendexicity)
would be below the acceptablity criterion of 5, theicity and, therefore, the risk of Bulldock EG 2
to Hypoaspis aculeifecan not be sufficiently assessed on the basissofits fort he active substance.

Consequently, a chronidHypoaspis aculeifer study with Bulldock EC 25 is needed.
Thus, a data gap is defined.

KllI1 10.6.6/01 (newly submitted with the dossier)

Author: McCormac,A.

Title: Bulldock 25 EC — A laboratory test to determine ¢fffects
of fresh residues on the springtadlsomia candida
(Collembola, Isotomidae)

Date: 31.03.2014

Doc ID:

Report no.: R-33352

Edition no.: IRV-13-7

Guidelines: OECD 232(2009)

GLP: yes

Validity: valid

Executive Summary

In a laboratory study, ten collembolans (11 dagg per replicate (8 replicates for the control grou
and 4 replicates for each treatment group) wereseghin a 28 day test to eight concentrations of
Bulldock 25 EC. The treatment rates were 1.63,,5%8l 9.53, 17.1, 30.9, 55.6 and 100 mg
formulation/kg soil dry weight. These variants weoenpared to a control treatment of purified water
and a toxic reference treatment.

Mortality and reproduction were determined afterd2gs. The adult and juvenile collembola of each
vessel were counted. All validity criteria accogliio the guidelines were fulfilled.

In a laboratory test with Bulldock 25 EC and therggtail Folsomia candidathe 28-day L& was
found to be > 100 mg product/kg soil dry weight.(i> 2.863 mg as/kg soil dry weight, measured
content).

Based on statistical analysis of the mortality gdta NOEC was 100 mg product/kg soil dry weight.
In terms of springtail reproduction, the &@r Bulldock 25 EC was estimated to be 142.6 mg
product/kg soil dry weight (i.e. 4.083 mg as/kd sloy weight, measured content). Thek®as 13.4
mg product/kg soil dry weight and the B@as 6.1 mg product/kg soil dry weight. Based on
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statistical comparison with the control, the 28-88YEC for Bulldock 25 EC was 55.6 mg product/kg
soil dry weight (i.e. 1.592 mg as/kg soil dry wdigheasured content).

A. MATERIALS

1. Test material:

Test item:
Active ingredient:

Description:

Lot/Batch#:

Content:

2. Vehicle and/or positive
control:

3. Test organisms:
Species:

Age:

Source:

Diet/Food:

4. Environmental conditions:
Temperature:
Composition of artificial soil:

Soil water content:

pH:

Light intensity:
Light cycle:

B. STUDY DESIGN

1. Experimental treatments

I. MATERIALS AND METHODS

Bulldock 25 EC
beta-Cyfluthrin

colourless, liquid
92110454
Analysed: 2.58 % wi/v (25.8 g/L)

Betosip 114 (nominally 114 g/L phenmedipham),
200 mg
product/kg soil dry weight

Folsomia candidg¢Collembola, Isotomidae)

11 days old

Cultured in-house at Test Facility (original
source: Syngenta Ltd., Jealott’s Hill International
Research Centre, Bracknell, UK)

Approximately 30 mg dried granulated baker’s
yeast provided 2-3 times per week.

20.1-21.8°C

5 % Sphagnum-peat
20 % Kaolin clay
0.18 % wi/w (first range-finding bioassay); 0.20
% w/w (second range-finding and definitive
bioassays) calcium carbonate (CaCO3)
for the adjustment to pH 6.0+0.5
approximately 74.8 % fine quartz-sand

50 % of the soil’'s maximum witelding
capacity (WHC)

Test start: 5.96 — 5.99 (1st test run), 5.63 — 6.06
(2nd test run)

Test end: 5.81 — 5.86 (1st test run), 5.98 — 6.03
(2nd test run)

580 -640 Lux

12 h light : 12 h dark

Bulldock 25 EC was evaluated for mortality and ogjuctive reduction in a test witfolsomia
candidaat eight application rates, e.g. 1.63, 2.94, 553917.1, 30.9, 55.6 and 100 mg /kg dry
soil. In addition a blank control with deionisedte/sand a toxic reference were tested.

Each test item concentration was tested with 4i@iilola (4 replicates and 10 collembola per test
unit), 80 collembola in the control (8 replicatesld 0 collembola per test unit) and 50 collembola
in the toxic reference (5 replicates and 10 collelalper test unit).
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The collembola were put in glass vessels (volur@é:riL; diameter: 4.5 cm), covered with plastic
lids, filled with artificial soil with the requedieest item concentrations and closed.

2. Observations

Light intensities were measured at the start ohdxgassay. The temperature and relative humidity
(RH) were recorded at hourly intervals and pH wigermined at test start and after 28 days.
Numbers of surviving adult and living juveniles weounted 28 days after application. Mortality
and reproduction were determined after 28 days.

3. Statistical calculations

The 28-day mortality data for the individual testan treatments were compared to those for the
control using Fisher's Exact Test£ 0.05). It was the intention that values for ling@estobserved-
effect concentration (LOEC) and the no-observedetffoncentration (NOEC) for

mortality would be derived from the results of #realysis of the definitive test. Probit regression
analysis to calculate the median lethal conceningliGso) could not be performed, since none of
the test-item treatments resulted in > 50 % maytali

Probit regression analysis was performed on the fdathe numbers of progeny in the test-item
treatments, in an attempt to derive key effect eatrations, i.e. E§s, EGo and EGo that would be
expected to reduce the numbers of F1 progeny 8,520 % and 10 %, relative to the control. To
confirm the data from the test-item treatments vgeiitable for analysis of variance (ANOVA),
they were first subjected to the Shapiro-Wilk festnormality @ = 0.05), and Levene'’s test for
homogeneity ¢ = 0.05). The numbers of F1 progeny produced inrttiidual test-item treatments
were then compared to numbers in the control, usimgway ANOVA and Dunnett’s t-tesi €
0.05). The LOEC and the NOEC for reproduction wagtermined from the results.

[I. RESULTS AND DISCUSSION
A. FINDINGS

The LG, EGo and NOEC values are given below based on nomoradentrations.

Endpoints Bulldock 25 EC
[mg product/kg dry soil] [mg as/kg dry soil]
NOEC (mortality) 100.0 2.863
LCsc (mortality) >100.0 > 2.863
NOEC (reproduction) 55.6 1.592
ECsc (reproduction) 142.6 4.083
EC;c (reproduction) 13.4 0.384
ECic (reproduction) 6.1 0.175

B. OBSERVATIONS

Table B.9.7-4: The effect of Bulldock 25 EC on thmortality of springtails after 28 days
Bulldock 25 EC Adult mortality a Corrected mortality b

[mg/kg soil dry weight] (%) (%)

Control 13 -

1.63 8 0

2.94 10 0

5.3 5 0

9.53 15 3

17.1 15 3

30.9 20 9

55.6 10 0

100 25 14

toxic reference 48* 41

a) The results were compared using Fisher's Exact (est0.05). Values that differed significantly frofetcontrol
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are marked with an asterisk (*).
b) Derived using Abbott’s formula.

Table B.9.7-5: The effect of Bulldock 25 EC on theeproduction of springtails after 28
days
Bulldock 25 EC Mean no. progeny per replicaté | % change relative to the control
[mg/kg soil dry weight]
Control 609 -
1.63 614 -0.8
2.94 596 2.2
5.3 584 4.1
9.53 513 15.8
17.1 487 20.0
30.9 434 28.7
55.6 473 22.4
100 225* 63.0
toxic reference 47* 92.3

a) Test-item treatments were compared to the cooyrone-way ANOVA and Dunnett’s t-test € 0.05). The toxic
reference treatment was compared to the controkést for unmatched pairs € 0.05). Means marked with an
asterisk (*) differed significantly from the conkro

b) A positive value indicates a decrease in reprtidn, and a negative value an increase, relatithe control

Validity

All validity criteria for the study were met, asutdmortality in the control treatments did not egd

20 % (actual value 13 %), the mean number of jugemper test unit was > 100 in the control (actual
609) at test end and the coefficient of variatiGoV) of the control reproduction was <30 % (actual
12.5 %).

Ill. CONCLUSIONS

In a laboratory test with Bulldock 25 EC and the spingtail Folsomia candida, the 28-day LGy
was found to be > 100 mg product/kg soil dry weighti.e. > 2.863 mg as/kg soil dry weight,
measured content). Based on statistical analysis thfe mortality data, the NOEC was 100 mg
product/kg soil dry weight.

In terms of springtail reproduction, the ECso for Bulldock 25 EC was estimated to be 142.6 mg
product/kg soil dry weight (i.e. 4.083 mg as/kg sailry weight, measured content). The Eg was
13.4 mg product/kg soil dry weight and the EC10 wa6.1 mg product/kg soil dry weight. Based
on statistical comparison with the control, the 28lay NOEC for Bulldock EC 25 was 55.6 mg
product/kg soil dry weight (i.e. 1.592 mg as/kg skilry weight, measured content).

B.9.8Risk assessment for non-target soil meso- and macaoina

The maximum PE&Givalues were calculated following the recommendatiaiithe FOCUS soil
working group (FOCUS, 1997) assuming a soil depth am, a bulk density of 1.5 g/emnd
application rates. For details please refer to @8 CP_ Bulldock EC 25 BS8.

The chronic risk for earthworms, other non-targemacro- and mesofauna and organic matter
breakdown resulting from an exposure to BulldockZ5Q beta-cyfluthrin as well as the major soil
degradation products of beta-cyfluthrin was asseBgeeomparing the maximum PE&: with the
NOEC value to generate chronic TER values. The FERs calculated as follows:

TER . = NOEC(mg/kg)
o I:)ECsoil (mg/kg)
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The results of the risk assessment are summandée ifollowing table.

Table B.9.8-1: TER values for earthworms and othesoil macro- and mesofauna (Tier-1),
wheat, 2x7.5 g as/ha, interception: 25 %, 14 d
Species Test item Time scale Endpoint Max. PEGL TER
[mg/kg as soil dw] [mg/kg soil dw]
Eisenia fetida | beta-Cyfluthrin Chronic
(Bulldock 25 EC) 0.83 0.0128 64.84
FPB-acid Chronic 2.6 0.0009 2888.89
DCVA Chronic 2.6 0.0025 1040.00
Folsomia beta-Cyfluthrin Chronic 56 0.0128 4375.00
candida I rpp acid Chronic 28 0.0009 31111.1
DCVA Chronic 18 0.0025 7200.00
beta-Cyfluthrin Chronic
(Bulldock 25 EC) 1.592 0.0128 124.38
beta-Cyfluthrin Chronic 0.97 0.0128 75.78
Hypoaspis  [epp 4cig Chronic 297 0.0009 330000.0
aculeifer
DCVA Chronic 100 0.0025 40000.00
Table B.9.8-2: TER values for earthworms and othesoil macro- and mesofauna (Tier-1).
wheat. 2x12.5 g as/ha. interception: 25 %. 14 d
Species Test item Time scale Endpoint Max. PEGL TER
[mg/kg soil dw] [mg/kg soil dw]
Eisenia fetida | beta-Cyfluthrin
(Bulldock 25 EC) Chronic 0.83 0.0213 38.97
FPB-acid Chronic 2.6 0.0014 1857.14
DCVA Chronic 2.6 0.0042 619.05
Folsomia beta-Cyfluthrin Chronic 56 0.0213 2629.11
candida FPB-acid Chronic 28 0.0014 20000.0(
DCVA Chronic 18 0.0042 4285.71
beta-Cyfluthrin
(Bulldock 25 EC) Chronic 1.592 0.0213 74.74
beta-Cyfluthrin Chronic 0.97 0.0213 4554
Hypoaspis  [epp 4cig Chronic 297 0.0014 2121428
aculeifer
DCVA Chronic 100 0.0042 23809.52
Table B.9.8-3: TER values for earthworms and othesoil macro- and mesofauna (Tier-1):
potato. 2x7.5 g as/ha. interception: 15 %. 14 d
Species Test item Time scale Endpoint Max. PEGL TER
[mg/kg soil dw] [mg/kg soil dw]
Eisenia fetida | beta-Cyfluthrin
(Bulldock 25 EC) Chronic 0.83 0.0143 58.04
FPB-acid Chronic 2.6 0.001 2600.00
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DCVA Chronic 2.6 0.0028 928.57
Folsomia beta-Cyfluthrin Chronic 56 0.0143 3916.08
candida FPB-acid Chronic 28 0.001 28000.04
DCVA Chronic 0.0028
18 6428.57
beta-Cyfluthrin
(Bulldock 25 EC) Chronic 1.592 0.0143 111.33
beta-Cyfluthrin Chronic 0.97 0.0143 67.83
Hypoaspis | epp 4cjg Chronic 297 0.001 297000.00
aculeifer
DCVA Chronic 100 0.0028 35714.29
Table B.9.8-4: TER values for earthworms and othesoil macro- and mesofauna (Tier-1).
Potato, 2x12.5 g as/ha interception: 15 %. 14 d
Species Test item Time scale Endpoint Max. PEGL TER
[mg/kg soil dw] [mg/kg soil dw]
Eisenia fetida | beta-Cyfluthrin Chronic 0.0242
(Bulldock 25 EC) 0.83 34.30
FPB-acid Chronic 2.6 0.0016 1625
DCVA Chronic 2.6 0.0047 553.19
Folsomia beta-Cyfluthrin Chronic 56 0.0242 2314.05
candida FPB-acid Chronic 28 0.0016 17500
DCVA Chronic 18 0.0047 3829.79
beta-Cyfluthrin Chronic 0.0242
(Bulldock 25 EC) 1.592 65.79
beta-Cyfluthrin Chronic 0.97 0.0242 40.08
Hypoaspis | epp 4cig Chronic 297 0.0016 185625
aculeifer
DCVA Chronic 100 0.0047 21276.60
Table B.9.8-5: TER values for earthworms and othesoil macro- and mesofauna (Tier-1):
tomatoes greenhouse. 2 x 17.5 g as/ha. intercepti®® %. 14 d)
Species Test item Time scale Endpoint Max. PEGL TER
[mg/kg soil dw] [mg/kg soil dw]
Eisenia fetida | beta-Cyfluthrin Chronic
(Bulldock 25 EC) 0.83 0.0152 54.61
FPB-acid Chronic 2.6 0.0010 2600.00
DCVA Chronic 2.6 0.0030 866.67
Folsomia beta-Cyfluthrin Chronic 56 0.0152 3684.21
candida FPB-acid Chronic 28 0.0010 28000.0(
DCVA Chronic 18 0.0030 6000.00
beta-Cyfluthrin Chronic
(Bulldock 25 EC) 1.592 0.0152 104.74
Hypoaspis beta-Cyfluthrin Chronic 0.97 0.0152 63.82




beta-cyfluthrin (Bulldock EC 25) - 180 - 07.03.2017

Volume 3 — B.9 Ecotoxicology data and assessmeriskd for non-target species

aculeifer FPB-acid Chronic 297 0.0010 297000.0
DCVA Chronic 100 0.0030 33333.33

The TERT values exceed the relevant decision-making critgr&for earthworms and other soll

macro- and mesofauna. Therefore. it can be condltigg chronic risk to earthworms and other soil
macro- and mesofauna for beta-cyfluthrin from the af Bulldock 25 EC in all crops according to the
proposed good agricultural practice will be acceista

A study addressing the toxicity of Bulldock EC 28Hypoaspis aculeiferis not available. Therefore,
the risk assessment is based on data of theacibatasice.
However, comparing the endpoints (NOEC) of betdutliyfin and the Bulldock EC 25 fétolsomia

candida a 35 fold higher toxicity of Bulldock EC 25 caa betermined.

As TER values foHypoaspis aculeifedivided by 35 (assuming a comparable differendexicity)
would be below the acceptablity criterion of 5, theicity and, therefore, the risk of Bulldock EG 2
to Hypoaspis aculeifecan not be sufficiently assessed on the basissoiits fort he active substance.

Consequently, a chronidHypoaspis aculeifer study with Bulldock EC 25 is needed.

Thus, a data gap is defined.

B.9.9Effects on soil nitrogen transformation

Toxicity

There are three studies available of which two wereducted with beta-cyfluthrin and one with the
formulation Bulldock 25 EC. The studies on thewaeingredient have been reviewed for Annex |
inclusion of beta-cyfluthrin. Additionally. two magen mineralisation studies with the two majot soi
metabolites (i.e. FPB-acid and DCVA) were condueted are summarised in Table B.9.9-1.

Table B.9.9-1: Effects on soil micro-organisms
Test design NOEC (reproduction) Reference reliability
(mg as/kg dry soil)
Beta-Cyfluthrin
Nitrogenmineralisation No significant effects (>25 %) KIIA 8.10.1/02 | valid
28-day study on nitrogen mineralisation by| BSI/47987
day 28 at 0.018 aral18 Blumenstock.
kg/ha 1987
M-054489-01-2
R-19148
Carbonmineralisation No significant effects (>25 %) KIIA 8.10.1/01 | valid
28-day study on microbial respiration by | AJO/46887
day 28 at 0.018 anal18 Anderson. 1987
kg/ha M-054544-01-2
R-19147
FPB-acid
Nitrogenmineralisation No significant effects (>25 %) KIIA 8.10.1/03 | valid
28-day study on nitrogen mineralisation at | 13 10 48 016 N
0.012 mg/kg dry soil and Schulz. 2013a
0.125 mg/kg dry soil. M-454537-01-1
corresponding to 0.009 kg R-34704
and 0.094 kg test item/ha.
respectively
DCVA
Nitrogen - No significant effects (>25 %) KIIA 8.10.1/04 | valid

mineralisation

on

131048017 N
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28-day study nitrogen mineralisation at | Schulz. 2013b
0.011 M-454538-01-1
mg/kg dry soil and 0.112 R-34705
mg/kg
dry soil. corresponding to
0.008 kg
and 0.084 kg test item/ha.
respectively
Beta-Cyfluthrin 25 EC
Nitrogen - No significant effects (>25 %) KIIIA1 10.7.1 | valid
mineralisation on nitrogen mineralisation at | 10 48 084 N
28-day study 0.96 mg/kg dry soil and 9.61 | Schulz. 2011
mg/kg dry soil. corresponding R-28684
to 0.8 L and 8.0 L test item/ha.
respectively
KIlIAL1 10.7.1 (newly submitted with the dossier)
Author: Schulz. L.
Title: Bulldock 25 EC — Effects on the activity of soilaroflora (Nitrogen test)
Date: 20.10.2011
Doc ID:
Report no.: 11 10 48 084 N
Edition no.: R-28684
Guidelines: OECD Guideline 216 (2000)
GLP: yes
Validity: valid

Executive Summary

Nitrogen transformation (N&€nitrogen production) of test item treated soil waspared with a non-
treated control soil. Three replicates were apdiedhe control and both test item treatments, elgm
0.96 mg test item/kg dry soil (corresponding taaplication rate of 0.8 L test item/ha) and 9.61 mg
test item/kg dry soil (corresponding to an applaratate of 8 L test item/ha). Test concentrations
related to a soil depth of 5 cm and a soil derdity.5 g/cm. Soil samples were incubated at 19.5-
21.1 °C. while stored in test vessels in the dark:-Nitrogen. NG- and NQ-nitrogen were
determined 0. 7. 14 and 28 days after treatment.

No adverse effects of the test item on nitrogenstiamation in soil were observed at both tested
concentrations after 28 days.

Therefore it is concluded that Bulldock 25 EC has a significant long term effect on nitrogen
transformation in soil at concentrations of 0.96 mfkg dry soil and 9.61 mg/kg dry soil
corresponding to 0.8 L and 8.0 L test item/ha, resztively.

[. MATERIALS AND METHODS
A. MATERIALS

1. Test material;

Test item: Bulldock 25 EC

Description: Emulsifiable concentrate (EC). appreea
yellow to brown
liquid
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Lot/Batch#:

Purity

2. Reference item:

3. Test system:
Sail:
Source:

Water content of soil::
pH:

Total Org. C:

Clay (< 0.002 mm):

Silt (0.002-0.063 mm(ISO

11277) / (0.002-

0.050(USDA)):

Sand (0.063 — 2.00 mm (ISO 11277) /
0.05-2.0 (USDA)):

4. Environmental conditions:
Temperature:

pH:

Water content:

[llumination

B. STUDY DESIGN AND METHODS

1. Experimental treatments

0111311

active ingredient: beta-cyfluthrin (2.5 % w/w
(nominal); 2.7 % wiw (analysed))

Dinoterb (purity 98.0 % + 0.5 analysed)

Agriculturally utilised soll
Wassergut Canitz. field “Schlag 34/3”. Saxony.
Germany
10.97 g/100 g soil d.w.
6.4
1.39 %
10.2 % (1SO 11277) / 10.2 % (USDA)

38.1 % (ISO 11277) /
36.8 % (USDA)

51.7 % (ISO 11277) /
31.9 % (USDA)

19.5-21.1 °C
6.2-6.3

41.15-43.00 % of WHC
Darkness

For the investigation of potential effects of tkesttitem Bulldock 25 EC. nitrogen transformation
(NO3-nitrogen production) of test item treated sals compared with a non-treated control soil. Per
each replicate. 200 g soil d.w. per test vesselwaghed. The soil was mixed with 0.5 % (i.e. 1.0
0/200 g soil d.w.) lucerne meal (the C/N ratiolu# tucerne meal was 15.6/1). One additional soil
sample (without lucerne meal) was used for deteatitin of the initial NH4-N- and NO3- N-content.
The NO3-N content was 1.82 mg/100 g soil d.w. H# item was mixed with deionised water and
the test solution was subsequently mixed with thle Swo test rates of Bulldock 25 EC were applied:
0.96 mg test item/kg dry soil (corresponding tagplication rate of 0.8 L test item/ha) and 9.61 mg
test item/kg dry soil (corresponding to an applararate of 8 L test item/ha). Water was addedhéo t
soil to achieve a water content of approximately&sf WHC. The water content of the soil in each
test vessel was determined at test start (aftdicatipn) and adjusted once a week to the required
range of 40-50 % of WHC. Soil samples were incubhatel9.5-21.1 °C while stored in test vessels in

the dark.

Although not required by OECD 216 the referencei2inoterb was tested in a separate study (R 11
10 48 001 N) at concentrations of 6.8, 16.0 an@ B/kg.

2. Observations

Soil samples (10 g soil d.w. per replicate) weketaat intervals of 3 hours. 7. 14 and 28 days afte
application and the Ni-N. NOs-N and NQ-N content were determined. For extraction, 50 ni 1

KClI solution (10 g soil d.w. with 50 mL KCI solutip and a rotator (150 rpm) were used. The
extraction duration was 60 minutes. The mixturesaveentrifuged and stored deep-frozen prior to
analysis at minus 20 £ 5 °C. The analysis was pedd within one week after day 28. The pH-values
of the soil were measured at test start (afteriegvn) and at the sampling on day 28, respegtivel
The limits of quantification for N&©N, NHs-N and NQ-N were 0.05 mg/100 g soil d.w. 0.06 mg/100
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g soil d.w. and 0.1 mg/100 g soil d.w., respectivel
3. Statistical calculations
Mean values per treatment standard deviations egfficents of variation were calculated.
II. RESULTS AND DISCUSSION
A. FINDINGS AND OBSERVATIONS
The validity criterion according to guideline OEQID6 requires a variation of less than +15 %
between replicate control samples for nitrogengfi@mation. The coefficients of variation in the

control group of the nitrogen test were maximum.@nd thus fulfilled the demanded range.
The results of the study are summarised in thesdxélow.

Table B.9.9-2: Effects on nitrogen transformationm soil after treatment with the test item
Time Control 0.96 mg/kg dry weight soll 9.61 mg/kg dry weight soil
Interval equivalent to 0.8 L test equivalent to 8 L test
(days) item/ha item/ha
NOs-N [mg/kg NOs-N Deviation NOs-N Deviation
soil d.w. [mg/kg soil from control [mg/kg soil | from control
d.w.] [%] d.w.] [%0] »

0 20.47 20.07 -2.0 19.97 -2.4
7 30.03 30.77 +2.4 31.08 +3.3
14 38.73 37.63 -2.8 38.77 +0.1
28 48.83 48.23 -10.0 48.47 +10.6
The calculations were performed with non-roundddes
based on N®nitrogen production; - = inhibition; + = stimulati

Table B.9.9-3: Effects on nitrogen transformation soil after treatment with Bulldock 25
EC. concentration change over time interval

Time Control 0.96 mg/kg dry weight soll 9.61 mg/kg dry weight soll

Interval equivalent to 0.8 L test equivalent to 8 L test

(days) item/ha item/ha
NOs-N/day NOs-N/day Deviation NOs-N/day Deviation
[mg/kg soil [mg/kg soil from control [mg/kg soil | from control

d.w. d.w.] [%] d.w.] [%] -

0-7 9.57 10.70 +11.8 11.07 +15.7

7-14 18.27 17.57 -3.8 18.80 +2.9

14-28 23.37 28.17 +20.5 28.50 +22.0

The calculations were performed with non-roundddes

based on N@®nitrogen production; - = inhibition; + = stimulati

The reference item caused a stimulation of nitrdgamsformation of 42.0 %. 68.1 % and 92.3 % at
6.8 mg. 16.0 mg and 27.0 mg Dinoterb per kg seil d.espectively, 28 days after application.

[1l. CONCLUSION
The study was performed in a field soil at concardans equivalent up to an application rate of 8 L

test item/ha. The test item caused no adversetgff@itference to control <25 %) on the soil niteog
transformation (measured as NN production) 28 days after application.
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B.9.10 Risk assessment for soil nitrogen transformation

Exposure

The maximum instantaneous predicted environmeptatentrations of beta-cyfluthrin in soil (PEC
were calculated as described in Volume 3 CA Bukdds B-8.

Table B.9.10-1: Predicted Environmental Concentratins in soil (PEG) of beta-cyfluthrin

and soil metabolites FPB-acid and DCVA at 5 cm sodepth

Crop/Application rate Maximum instantaneous PECsoil [mg/kg]

[g as/ha] Beta-Cyfluthrin FPB-acid DCVA
Wheat/2x7.5 0.014 0.003 0.004
Wheat/2x12.5 0.023 0.005 0.006
Potato/2x7.5 0.016 0.001 0.002
Potato/2x12.5 0.027 0.001 0.004

Bulldock 25 EC had no significant effect on soicna-organisms at 9.61 mg Bulldock 25 EC /kg
equivalent to 0.24 mg as/kg dry soil. This is apprately 8.9 times higher than the maximum PECs
of 0.027 mg as/kg dry soil following the worst-caggplication to potatoes. This supports the
conclusion that under field conditions the use oliddck 25 EC at the proposed rates poses no
unacceptable risk to non-target soil micro-orgasisiine metabolites FPB-acid and DCVA had no
significant effect on soil micro-organisms at smhcentrations up to 0.125 mg/kg dry soil and 0.112
mg/kg dry soil, respectively. As this is 25 timagiter for FPB-acid and approximately 18 times
higher for DCVA than the maximum PECs no unaccdptaffects are to be expected.

Table B.9.10-2: Risk on soil micro-organisms
Test substance Endpoint Value Application rate Max. field
(equivalent) application rate of
Bulldock 25 EC
Bulldock 25 EC Nitrogen No negative effects 200 g as/ha 2x0.5L prod./ha
transformation up to 9.61 mg test (2x 12.5 g as/ha)

item/kg dry soil
(equivalent to 8 L
test item/ha 200 g
as/ha) after 28 days

B.9.11 Effects on terrestrial non-target higher plants
Although beta-cyfluthrin is not a herbicide. link#sts on vegetative vigour and seedling emergence

with the representative formulation Bulldock 25 #€re conducted to support the Approval of
Renewal of beta-cyfluthrin.

A summary of the endpoints of the new studies cotatlwith Bulldock 25 EC is presented in
Table B.9.11-1 below. Full details of these stu@iesprovided in the following chapters.

Table B.9.11-1: Effects of Bulldock 25 EC to non-tget terrestrial plants

Test substance Test type

Most sensitive species

Lowest BER

Reference

Bulldock 25 EC
(formulated product) 21 ¢
Seedling emergence

Green cabbagds(assica
| oleracea var. sabellida
Cucumber Cucumis

ERso(phytotoxicity.
seedling emergence.
seedling fresh weight)

KIlIA1 10.8.1.3
Marquardt and
Siemoneit-Gast. 2012a
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sativg Carrot Daucus > 60 g as/ha M-438332-01-1 R-30155
carota) Lacy phacelia
(Phacelia tanacetifolip
Sunflower Helianthus
annuu3 Flax Linum
usitatissimumOnion
(Allium cepa Rye grass
(Lolium multiflorun)
Barley Hordeum
vulgare Erect brome
(Bromus erectys

Bulldock 25 EC Green cabbage (Brassica ERso(phytotoxicity. KIllA1 10.8.1.2

(formulated product) 21 d oleracea var. sabellica) | seedling fresh weight) Marquardt and

Vegetative vigour Cucumber Cucumis > 60 g as’/ha Siemoneit-Gast. 2012b
sativg Carrot Daucus M-438396-01-1 R-30156

carota) Lacy phacelia
(Phacelia tanacetifolip
Sunflower Helianthus
annuu3 Flax Linum
usitatissimujOnion
(Allium cepa Rye grass
(Lolium multiflorum)
Barley Hordeum
vulgare Erect brome
(Bromus erectys

B.9.11.1 Summary of screening data

No studies on screening of non-target terrestfaitp are conducted and are not needed.

B.9.11.2  Testing on non-target plants

KIlIA1 10.8.1.3 (newly submitted with the dossier)

Author: Marquardt. J.;
Siemoneit-Gast. S.
Title: Effect of Bulldock 25 EC on the seedling emergeoicerrestrial plants.
Date: 15.08.2012
Doc ID: M-438332-01-1
Report no.: AS249
Edition no.: R-30155
Guidelines: OECD Guideline 208 (adopted July 2006)
GLP: yes
Validity: valid
Deviations:

The daily mean air humidity should be 70 % + 25T%e limit of 45 % was not maintained on three
days after application (mean minimum 42 %). Thigi@#on had no negative impact on the study.
because the air humidity in the stand of plants stilsvithin the range suited for a well growth thie
plants.

The seedling emergence in the control should lbeasat 70 % at test termination. Due to a weak
seedling emergence for Lacy phacelia the germinatite in the control was only 69 % at test
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termination.

This deviation had no negative impact on the resafithe study, because in the corresponding test
rate 79 % of the sown seeds emerged after all €ftrer clear results could be obtained concerning a
potential adverse effect of the test item to tisé $pecies Lacy phacelia uninfluenced from the weak
seedling emergence in the control.

For the validation of the analytical method, fivet@minations are required (repeatability/precision
Instead, each preparation was only analysed inrEplicates. This deviation had no negative impact
on the result of the study, because four replicatesstill sufficient to gain trustworthy results.

Dates of experimental work:5 June 2012 to 17 July 2012

Executive Summary

A seedling emergence study was conducted exposirficetyledonous (green cabbage. cucumber.
carrot. lacy phacelia. sunflower and flax) and fourmocotyledonous species (onion. rye grass. barley
and erect brome) according to OECD Guideline 20& tEst rate was 2.4 L Bulldock 25 EC/ha (= 60
g active substance beta-cyfluthrin/ha). For eadh®ten species. the test rate plus a water treate
control were tested. Six replicate pots (contairiing to ten seeds depending on the species) were
prepared for both groups.

Assessments for seedling emergence and phytotpwieite done 8. 14 and 21 days after application
for all plants. The shoot fresh weight of the plaisimass above ground was determined at test
termination (21 days after application) for all s

Bulldock 25 EC applied at 2.4 L/ha neither causgdiicant phytotoxicity nor effects on seedling
emergence or plant fresh weight.

Accordingly. the NOER of Bulldock 25 EC was determmed at the limit rate of 2.4 L Bulldock 25
EC/ha. corresponding to 60 g active substance/harfphytoxoxicity. seedling emergence and
plant fresh weight.

[. MATERIALS AND METHODS
A. MATERIALS

1. Test material;

Test item: Bulldock 25 EC

Description: Emulsifiable concentrate (EC)

Lot/Batch#: 92110164

Purity active substance: beta-cyfluthrin (analysed active

content: 24.9 g/L (w/w))
2. Reference item: None
3. Test organism:

Species: 6 dicotylenonous species: green cabbage
(Brassica olerace&ar. sabellicgi. cucumber
(Cucumis sativa. carrot Daucus carota. lacy
phacelia Phacelia tanacetifolip. sunflower
(Helianthus annuysand flax Linum
usitatissimuns.
4 monocotyledonous species: oniédligm
cepdu. rye grassllium multiflorum)s. barley
(Hordeum vulgare and erect bromeBfomus
erectuds.

Source: 1Hild Samen GmbH,;
2SUET Saat- und Erntetechnik GmbH;
sDeutsche Saatveredelung;
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4Meiners Saaten GmbH;

s KWS Lochow GmbH;

s Rieger-Hofmann GmbH.
4. Environmental conditions:

Temperature: Daily mean temperature (min/max): 26 °C (25 °C
/28 °C)

Relative humidity: Daily mean air humidity (min/max): 59 % (43 %
1 79 %)

Photoperiod: 16 h light. 8 h dark; additional light when
outdoor illumination was less than 5000 lux.

Soil pH [0.01 M Cad]: 7.74

Soil organic carbon [% CJ: 0.93

B. STUDY DESIGN

1. Experimental treatments

Six dicotyledonous (green cabbage. cucumber. cdamt phacelia. sunflower and flax) and four
monocotyledonous species (onion. rye grass. barldyerect brome) were exposed to the test item.
Five to ten seeds (depending on the species) phraddhe six replicates per species were sown two
days before the application at different density depth (species dependent) in the pots (13 cnt inne
diameter with bottom watering from a reservoitefil with 875 g soil). The silty sand soil consistéd
6.2 % clay. 33.9 % silt and 59.9 % sand (pH 7.Tdanic carbon 0.93 % C).

The pots were watered one day before the applitdiiolldock 25 EC was applied pre-emergence in
a volume equivalent to 300 L/ha using a laboragpmay cabin. It was applied at a rate of

equivalent to 1.2 L/ha and application was repeafigitin 2 hours at the same rate (total 2.4 L/ha.
nominal test rate. corresponding to 60 g activestwutrze/ha). Deionised water served as control. The
test plants were cultivated in the greenhouse atvamge temperature of 26 °C. an average humidity
of 59 % and a light:dark regime of 16:8 hours fbrdays (+ 1 day).

2. Observations

The number of seedlings and the phytotoxicity vamsessed 8,14 and 21 days after application for all
plants. The phytotoxicity was rated in % affectéghpvolume per replicate compared to the control.
One value for the sum of the considered parametassobtained for each replicate, irrespective ef th
nature of symptoms. The assumed nature of sympi@aasecorded. The type of the phytotoxic
symptoms as well as their degree was judged onth@masis of visual observations. At test
termination the plants were directly cut aboveghmund and the plant fresh weight per replicate was
determined not later than 15 minutes after tharautt

3. Statistical calculations

For phytotoxicity, seedling emergence and plargtifr@eight, mean values and their standard
deviations were calculated followed by analysisariance (ANOVA) and by Student-t Test or
Welch-t Test¢ = 5 %). The NOER was defined as the tested rateitested rate did not cause a
statistically significant effect compared to thewol.

IIl. RESULTS AND DISCUSSION
A. FINDINGS AND OBSERVATIONS

There was no control mortality > 10 % observed @hdontrol plants remained healthy throughout
the complete test period. The rate of seedling gemae wag 70 % for all tested plant species except
lacy phacelia. For this species, the emergencevates9 % and thus only negligible lower compared
to the control. Therefore, the study can be comsitlas valid.

Phytotoxicity: During the test, slight symptomspbiytotoxicity (on average < 10 %) were observed in
the tested rate of 2.4 L test item/ha. The obsesyetptoms were growth reductions (green cabbage.
cucumber. lacy phacelia. sunflower), deformatiayredén cabbage. sunflower) and chlorosis (carrot.
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barley). However. the symptoms did not occur inrgveplicate or date of assessment and thus are not
considered to be treatment-related. No symptoms wiserved in flax, onion, rye grass and erect
brome.

Seedling emergence: 8. 14 and 21 days after afiplicdoe seedling emergence in the tested rate
showed no statistically significant differences pamed to the control or reductions in seedling
emergence of 25 %.

Plant fresh weight: At test termination (21 dayemfpplication), the average plant fresh weighhin
test rate was not statistically significantly ditfat compared to the control.

Solely in lacy phacelia, the plant fresh weightha test rate was significantly higher comparethé
control. However, this was due to a better seedlimgrgence in the treatment group (79 %) compared
to the control (69 %). The results are summarigavin

Table B.9.11-2: Effects on plants at test terminatin after pre-emergence application of
Bulldock 25 EC
Plant species Phytotoxicity Seedling emergence Plant fresh weight
(shoots above ground)
NOER NOER NOER
L g as/ha L g as/ha L g as/ha
product/ha product/ha product/ha
Green cabbagdfassica 2.4 60 2.4 60 2.4 60
oleracea var. sabellida
Cucumber Cucumis 2.4 60 2.4 60 2.4 60
sativa)
Carrot Daucus carota 2.4 60 2.4 60 2.4 60
Lacy phaceliaRhacelia 2.4 60 2.4 60 2.4 60
tanacetifolig
Sunflower Helianthus 2.4 60 2.4 60 2.4 60
annuuj
Flax Linum 2.4 60 24 60 24 60
usitatissimum
Onion @Allium cepa 2.4 60 2.4 60 2.4 60
Rye grassl{olium 2.4 60 2.4 60 2.4 60
multiflorum)
Barley Hordeum 2.4 60 2.4 60 2.4 60
vulgare
Erect bromeBromus 2.4 60 2.4 60 2.4 60
erectu3

A concentration control analysis of the active sabse beta-cyfluthrin in agqueous solution was
performed by HPLC. The analysis of the test specigielded an analytical recovery of 100.5 %.

[ll. CONCLUSION

Bulldock 25 EC did not cause significant phytotatyior effects on seedling emergence or plant fresh
weight in the ten tested plant species at the liaté of 2.4 L/ha. Accordingly, the overall NOER is

2.4 L/ha Bulldock 25 EC, corresponding to 60 gwactubstance/ha, and theskiR assumed to be
much higher than 2.4 L/ha Bulldock 25 EC.

KIlIA1 10.8.1.2 (newly submitted with the dossier)

Author: Marquardt. J.; Siemoneit-Gast. S.
Title: Effect of Bulldock 25 EC on the vegetative vigotiterrestrial plants.

Date: 15.08.2012
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Doc ID: M-438396-01-1

Report no.: AS250

Edition no.: R-30156

Guidelines: OECD Guideline 208 (adopted July 2006)
GLP: yes

Validity: valid

Deviations:

The daily mean air humidity should be 70 % + 25T%e limit of 45 % was not maintained on three
days after application (mean minimum 42 %). Thigia#on had no negative impact on the study.
because the air humidity in the stand of plants stilsvithin the range suited for a well growth thie
plants.

For the validation of the analytical method, fivet@rminations are required (repeatability/precision
Instead, each preparation was only analysed inrBplicates. This deviation had no negative impact
on the result of the study, because four replicatesstill sufficient to gain trustworthy results.

Executive Summary

The objective of the study was to investigate thieptial effect of the test item Bulldock 25 EC on
the vegetative vigour of terrestrial plants. Sigadyledonous and four monocotyledonous plant
species were tested. An application rate of 1.@st item/ha was applied twice to mimic worst-case
conditions of repeated application that can occuhe field. Thus, a total of equivalent 2.4 L test
item/ha was applied to the plants in the pots. Feach plant species two treatment groups (test item
with the application rate + untreated control) wested. Each treatment group consisted of six
replicates. The test item was applied to the plamés2 to 4 leaf growth stage. After the repeated
application, the plants were cultivated in the gremise for 21 days (+ 1 day).

There was no control mortality > 10 % and all cohpdants remained healthy throughout the
complete test period. Thus, the study can be cereidas valid.

Bulldock 25 EC applied at 2.4 L/ha caused neitigiiicant phytotoxicity nor effects on plant fresh
weight.

Accordingly, the NOER of Bulldock 25 EC was determined at the limit rate of.4 L Bulldock 25
EC/ha corresponding to 60 g as/ha.

[. MATERIALS AND METHODS

A. MATERIALS

1. Test material:

Test item: Bulldock 25 EC

Description: Emulsifiable concentrate (EC)

Lot/Batch#: 92110164

Purity active substance: beta-cyfluthrin (analysed active

content: 24.9 g/L (w/w))
2. Reference iter: None
3. Ted organism:

Species: 6 dicotylenonous species: green cabbage
(Brassica olerace&ar. sabellicgi. cucumber
(Cucumis sativa. carrot Daucus carota. lacy
phacelia Phacelia tanacetifolip. sunflower
(Helianthus annuysand flax Linum
usitatissimuns.
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4 monocotyledonous species: oniédligm
cepau. rye grassllium multiflorun)s. barley
(Hordeum vulgar® and erect bromeBfomus
erectuds.

Source: 1Hild Samen GmbH,;
2SUET Saat- und Erntetechnik GmbH;
sDeutsche Saatveredelung;
4Meiners Saaten GmbH;
s KWS Lochow GmbH,;
s Rieger-Hofmann GmbH.

4. Environmental conditions;

Temperature: Daily mean temperature (min/max): 26 °C (25 °C
/28 °C)

Relative humidity: Daily mean air humidity (min/max): 59 % (43 %
179 %)

Photoperiod: 16 h light. 8 h dark; additional light when
outdoor illumination was less than 5000 lux.

Soil pH [0.01 M Cad]: 7.61

Soil organic carbon [% C]: 1.00

B. STUDY DESIGN AND METHODS

1. Experimental treatments

The potential effect of the test item Bulldock 26 &n the vegetative vigour of six dicotyledonous
and 4 monocotyledonous plant species was testedteEhitem was applied at a rate of equivalent to
1.2 L/ha and application was repeated within tworb@t the same rate (total 2.4 L/ha. nominal test
rate). From each plant species two treatment gr@tepsitem with the application rate + untreated
control) were tested. Each treatment group cortsistsix replicates. The test item was appliechto t
plants in a 2- 4 leaf growth stage. After the réepeapplication, the plants were cultivated in the
greenhouse for 21 days (+ 1 day) at 16:8 hours:tighk in soil consisting of loess. natural soitlan
quartz sand (pH: 7.61; organic carbon content%d ©). The average temperature in the greenhouse
was 26 °C. the average humidity 59 % and the ligink regime was 16:8 hours.

2. Observations

The phytotoxicity was assessed 7, 13 and 20 dagsagiplication for all plants. The phytotoxicity
was rated in % affected plant volume per replicat@pared to the control. One value for the sum of
the considered parameters was obtained for eatibatepirrespective of the nature of symptoms. The
assumed nature of symptoms was recorded. The fythe phytotoxic symptoms as well as their
degree was judged only on the basis of visual eatiens. At test termination the plants were digect
cut above the ground and the plant fresh weightggaicate were determined not later than 15
minutes after the cutting.

3. Statistical calculations

For phytotoxicity and plant fresh weight, mean esland their standard deviations were calculated
followed by analysis of variance (ANOVA) and by &umt-t Test or Welch-t Test € 5 %). The
NOER was defined as the tested rate. if the tasteddid not cause a statistically significant etffe
compared to the control.

IIl. RESULTS AND DISCUSSION
A. FINDINGS AND OBSERVATIONS

There was no control mortality > 10 % observed ahdontrol plants remained healthy throughout
the complete test period. Thus, the study can heidered as valid.
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Phytotoxicity: No phytotoxicity was observed in grecabbage. cucumber. sunflower. flax. onion. rye
grass. barley and erect brome. In carrots, sligimpsoms of phytotoxicity were observed in two out

of six replicates on day 13 and 20 (chlorosis. ghoweduction). However, the average score was 2 %.
In lacy phacelia, slight symptoms were seen in fmurof six replicates, but only on day 20(average
score 3 %). However, no phytotoxicity was seematend of the study. The effects in carrots ang lac
phacelia are not considered to be clearly treatmedated.

Plant fresh weight: No statistically significanffdrences to the control or reductions in plansfre
weight of> 25 % were observed in the tested species. Intsaitavas only slightly reduced in the test
rate compared to the control. In onion and bagéant fresh weight in the test rate was slightly
increased. None of these slight effects were détexhas statistically significant.

Table B.9.11-3: Effects on plants at test terminatin after post-emergence application of
Bulldock 25 EC

Plant species Phytotoxicity Plant fresh weight

(shoots above ground)

NOER NOER
L g as/ha L g as/ha
product/ha product/ha

Green cabbagd(assica oleracea var. sabelliza 2.4 60 2.4 60
Cucumber Cucumis sativa 2.4 60 2.4 60
Carrot Daucus carota 2.4 60 2.4 60
Lacy phaceliaPhacelia tanacetifolip 2.4 60 2.4 60
Sunflower (Helianthus annuus) 2.4 60 2.4 60
Flax Linum usitatissimuin 2.4 60 2.4 60
Onion @Allium cepa 2.4 60 2.4 60
Rye grassl(olium multiflorun) 2.4 60 2.4 60
Barley Hordeum vulgarg 2.4 60 2.4 60
Erect bromeBromus erectys 2.4 60 2.4 60

A concentration control analysis of the active saivse beta-cyfluthrin in aqueous solution was
performed using HPLC method. The analysis of teegpecimen yielded an analytical recovery of
104.6 %.

[ll. CONCLUSION

Bulldock 25 EC did neither cause phytotoxicity effiects on plant fresh weight at the limit rate of
equivalent 2.4 L Bulldock 25 EC /ha. Thus, the allddOER is 2.4 L/ha Bulldock 25 EC
corresponding to 60 g as/ha, and thed&ERassumed to be much higher than 2.4 L/ha Bukdac
EC.

B.9.11.3 Extended laboratory studies on non-target plants

Bulldock 25 EC is an insecticide and is therefaveaxpected to have herbicidal activity. The limit
tests at an exaggerated rate of 2.4 L/ha Bulld&cEQ@ did not show any significant effects.
confirming the absence of herbicidal propertiesc@gkdingly, the studies on seedling emergence and
vegetative vigour are sufficient for risk assessinaind extended laboratory studies on non-target
plants are not required.
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B.9.11.4 Semi-field and field tests on non-target plants

Bulldock 25 EC is an insecticide and is therefaseexpected to have any significant herbicidal
activity. This was confirmed in studies on seedkmgergence and vegetative vigour. Accordingly, no
semi-field and field tests on non-target plantsraggired.

B.9.12 Risk assessment for terrestrial non-target higher fants

Bulldock 25 EC was tested at a rate of 2.4 L/hag@@/ha. limit test) with 10 different species
representing different plant taxa. Endpoints ingaséd were phytotoxicity. plant fresh weight and
seedling emergence in the respective test. Thernesd did not cause any effects in any of the glant
Accordingly, the NOER was 2.4 L/ha Bulldock 25 EBD @ as/ha) and the &R 2.4 L/ha Bulldock
25 EC (60 g as/ha).

Exposure

Effects on non-target plants are of concern inoffidield environment. where they may be exposed to
spray drift. The amount of spray drift reaching-ofép habitats is calculated using the»p@rcentile
estimates derived by tl2BA (2000) from the spray-drift predictions @anzelmeier & Rautmann
(2000%. For a single application to field crops. 2.77 fthe application rate was assumed to reach
areas at 1 m from the edge of the crop (worst-seseario). The highest single application rate of
Bulldock 25 EC is 0.5 L product/ha in wheat andapaés. giving a maximum off-field predicted
environmental rate (PERreid) of 13.85 mL product/ha. equivalent to 0.346 dhas/

Risk assessment

Bulldock 25 EC is an insecticide and is therefaseexpected to have any significant herbicidal
activity. Studies on possible pre- and post-emarge@ffects on non-target higher plants showed no
effects on any of the species tested at a limit 042.4 L Bulldock 25 EC/ha. The calculated
maximum PER¥-feid of 13.85 mL product/ha (wheat and potatoes) eqenteb 0.346 g as/ha is far
below the level found to have no effects on nogdaplants. The resulting TER values are given in
Table B.9.12-1 below.

Table B.9.12-1: Bulldock 25 EC: TERs for 10 terrestal non-target terrestrial plants based
on PEROoff-field and ERso from a 21 d vegetative vigour test and 21 d
seedling emergence test (>60 g as/ha)

Crop Application Maximum Off-field Endpoint [g TER Trigger
rate [g driftat 1 m drift rate as/ha] value
as/ha] distance (%) | (PERuofi-field)

[g as/ha]
Wheat.potato 7.5 2.77 0.208 >60 >289 5
Wheat. potato 12.5 2.77 0.346 >60 >173 5

Bulldock 25 EC will not pose a risk to non-targatréstrial plants because realistic exposure eates
far below the No Observed Effect Rate in both vaty vigour and seedling emergence test. TERs
based on maximum drift at 1 m distance signifigaaddceed the trigger of 5.

B.9.13 Effects on other terrestrial organisms (flora and &una)

No further studies on effects on other terresorghnisms are required.
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B.9.13.1 Risk assessment for other terrestrial organisms (@ra and fauna)

Not applicable.

B.9.14 References relied on

In every chapter (B.1. B.2. etc.) in Volume 3 (AR reference relied on heading should start with a
paragraph indicating how the literature search egased out and if this is considered acceptable. |
should also be indicated if the RMS can agree thighustifications given by the notifier (espegjall
for non-relevant literature).This is not expected¢ a detailed study-by-study consideration. Relev
literature would be evaluated and assessed indimaat way within each section.

For (draft) renewal assessment reports the referists at the end of each section/chapter (sdayed
data requirement) should include the newly subuchitgta relied upon as well as those original
submitted tests and studies that are still constieglevant to support the application for renewal.
However these studies should be clearly identifietthe reference list as well as in the individual
study sections. This could be done by consistenblia statement for each study:

Previous evaluation: responded “N.A.” for NAS. “Suibied for the purpose of renewal”. or “In DAR
(year)”. “In addendum to DAR (year)” or any oth@paopriate
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B.10 Reference list of non-vertebrate studies sorted bfnnex point
Annex point/ Author(s) Year Title Vertebrate study | Data protection | Justification Owner
reference number Report No. claimed
Source (where different from
company)
GLP status (where relevant)
published or not
KIIIAl 10.2 Grace. 2009 Epimerisation of cypermethrin stereoit N N LIT
Nillos Mae. somers in alcohols.
Qin Sujie. Journal of agricultural and food chemis-
Larive Cynthia. try 57 (15): 6938-43.
Schlenk Daniel. doi:10.1021/jf900921g.
Gan Jay. published
KIIlAL 10.2 Perschke. H.; 1992 Chemical isomerisation of deltamethr|nN N LIT
Hussain. M. in alcohols.
J. Agric. Food Chem. 1992. 40. 686—
690.
published
KIIA 10.2.2.2/01 Bruns. E. 2010 Acute toxicity of beta-Cyfluthrin N Y data not submitted on | BCS/ IRV

EC25A G to the waterflea Daphnia
magna in a static renewal laboratory
test system

Report No.: EBFRL008

Edition No.: M-372834-01-1; R-28699
Bayer CropScience AG. Monheim.
Germany

GLP

not published

EU level
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Annex point/
reference number

Author(s)

Year

Title

Report No.

Source (where different from
company)

GLP status (where relevant)
published or not

Vertebrate study

Data protection
claimed

Justification

Owner

KIIIA1 10.2.6/01

Heimbach. F.

2000

Comparative toxicity*¢€-Cyfluthrin
EC 050 to Gammarus pulex in water
and in a water sediment system unde
static laboratory conditions
Report No: HBF/SP 01-99
Edition No.: M-020399-01-1; R-19104
GLP
not published

BCS

KIlIA1 10.2.2.3

Heimbach. F.

1988

Growth inhibition of green algae
(Scenedesmus subspicatus) by FCR
4545 EC 025
Report No: M-055550-01-1
Edition No.: R-19160
GLP
not published

BCS

KIIlA1 10.2.6/01

Heimbach. F.

1999

Extended laboratory study on effects
and recovery of a Daphnia magna
population in a water-sediment system
after application of 14C-Cyfluthrin EC
050
Report No: HBF/EDM 04
Edition: M-041214-01-1; R-19100
BAY
GLP
not published

BCS

KIIIA1 10.2.3/01

Heimbach. F.

1989

Biological effects and fate of FCR 4p

EC 025 (R Bulldock) in experimental

ponds

Report no.: HBF/VT 01

Edition no.: M-059813-01-1; R-19093
(in baseline saved as M-022657-01-1
Not GLP

not published

BCS
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Annex point/ Author(s) Year Title Vertebrate study | Data protection | Justification Owner
reference number Report No. claimed
Source (where different from
company)
GLP status (where relevant)
published or not
KIIIA1 10.2.3/02 Heimbach. F. 1990 Biological effe@and fate of FCR 454% N N - BCS
EC 025 (Bulldock) in artificial ponds
Report No: HBF/MT 01
Edition no.: M-059808-01-1; R-19094
(in baseline saved as M-022640-01-1
GLP
not published
KIIIAL 10.2.3/03 Heimbach. F. 2000 Biological effects and fate ofl@rin | N N - BCS
EC 050 in outdoor microcosm ponds
Report No: HBF/BT 02
Edition No.: M-029184-01-1. R-19090
BCS
GLP
not published
KIIIAl 10.2.3/05 Jenkins. W.R. 2014 Beta-cyfluthrin (Bulldock 25 EC) N Y BCS. IRV
toxicity to Asellus. Crangonyx.
ChaoborusandCloeon in outdoor
microcosms
Report no.: JDV0118
Edition no.: R-34676
GLP
not published
KIIIAL1 10.2.3/04 Hommen. U.. 2000 Evaluation of an outdoor microcosm | N N - BCS
Heimbach. F. study on Cyfluthrin (report no. HBF/Bt
02 of March 15. 2000) for an aquatic
risk assessment
Report No: HBF/BT 02a
Edition No.: M-032767-01-1; R-19090
Not GLP
not published
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Annex point/ Author(s) Year Title Vertebrate study | Data protection | Justification Owner
reference number Report No. claimed
Source (where different from
company)
GLP status (where relevant)
published or not
KCP 10.3.1.1.1/04 Schmitzer. S.. | 2010 Effects of beta-Cyfluthrin EC 025G | N Y to complete the risk IRV/ BCS
Sekine. T. (Acute Contact and Oral) on Honey assessment for bees
Bees (Apis mellifera L.) in the using the current
Laboratory representative
Report No.: 52601035 formulation
Edition No.: M-363013-01-1; R-30619
IBACON. Rossdorf. Germany
GLP
not published
KCP 10.3.1.1/01 Pinsdorf. W. 1987 Ergebnis der Zalagspruefung auf | N N - BCS
Bienengefaehrlichkeit - Versuchsplan
1987- Firmenauftrag
(Laboratoriumspruefung)
Report No: B-87281
Edition No.: M-054264-01-1; R-19117
Not GLP
not published
KCP 10.3.1.1/02 Stute. K. 1987 Ergebnis der Zulagspruefung auf | N N - BCS
Bienengefaehrlichkeit 1987 -
Laboratoriumspruefung
Report No: B-87280
Edition No.: M-054276-01-1; R-19118
Not GLP
not published
KCP 10.3.1.1/03 Mautz 1987 Pruefung auf Bienendefmbkeit fuer | N N - BCS

das Zulassungsverfahren -
Laboratoriumspruefung

Report No: 870185

Edition No.: M-054254-01-1; R-19116
Not GLP

not published
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Annex point/
reference number

Author(s)

Year

Title

Report No.

Source (where different from
company)

GLP status (where relevant)
published or not

Vertebrate study

Data protection
claimed

Justification

Owner

KCP 10.3.1.1/04

Kleiner. R.

1996

Testing toxiciyhoneybee - Apis
mellifera L. (laboratory) according to
EPPO Guideline No. 170 (1992) - FCH
4545
Report No: M-053813-01-1
GLP
not published

BCS

KCP 10.3.1.2

Sandrock, C.

2014

Bulldock 25 EC: Tinxieffects to
honey bee (Apis mellifera L.) worker
adults after oral chronic exposure und
laboratory conditions
Report No.: 20120186; M-479053-01-
GLP
not published

IRV/ BCS

KCP 10.3.1.2

Sandrock, C.

2014

Bulldock 25 EC: Titxieffects to
honey bee (Apis mellifera L.) larvae
after single exposure under laboratory
conditions
Report No.: 20120187; M-479050-01-
GLP
not published

IRV/ BCS

KCP 10.3.1.5/01

Schulz. A.

1989

Pruefung auf Bigieémehrlichkeit fuer
das Zulassungsverfahren - Zeltpruefu
Report No: 890901
Edition No.: M-054119-01-1
Not GLP

g

not published

BCS
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Annex point/
reference number

Author(s)

Year

Title

Report No.

Source (where different from
company)

GLP status (where relevant)
published or not

Vertebrate study

Data protection
claimed

Justification

Owner

KCP 10.3.1.5/02

Schulz. A.

1989

Pruefung auf Bigredémehrlichkeit fuer
das Zulassungsverfahren - Zeltpruefu
Report No: 890902
Edition No.: M-053980-01-1
Not GLP
not published

g

BCS

KCP 10.3.1.5/03

Stute. K.

1989

Pruefung auf Bieeéaehrlichkeit fuer
das Zulassungsverfahren - Zeltpruefu
Report No: 890300
Edition No.: M-054240-01-1
Not GLP
not published

"9

BCS

KCP 10.3.1.5/04

Stute. K.

1989

Pruefung auf Bieeéaghrlichkeit fuer
das Zulassungsverfahren - Zeltpruefu
Report No: 890301
Edition No.: M-054235-01-1
Not GLP
not published

g

BCS

KCP 10.3.1.5/05

Stute. K.

1989

Pruefung auf Bieeéaehrlichkeit fuer
das Zulassungsverfahren - Zeltpruefu
Report No: 890302
Edition No.: M-054232-01-1
Not GLP
not published

"9

BCS

KCP 10.3.1.5/06

Stute. K.

1989

Pruefung auf Bieeéaghrlichkeit fuer
das Zulassungsverfahren - Zeltpruefu
Report No: 890303
Edition No.: M-054228-01-1
Not GLP
not published

g

BCS
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Author(s)
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Title

Report No.

Source (where different from
company)

GLP status (where relevant)
published or not

Vertebrate study

Data protection
claimed

Justification

Owner

KCP 10.3.1.5/07

Pinsdorf. W.

1989

Pruefung auf Bregefaehrlichkeit fue
das Zulassungsverfahren - Zeltpruefu
Report No: 890622
Edition No.: M-054212-01-1
Not GLP
not published

g

BCS

KCP 10.3.1.5/08

Pinsdorf. W.

1989

Pruefung auf Bregefaehrlichkeit fue
das Zulassungsverfahren - Zeltpruefu
Report No: 890623
Edition No.: M-054209-01-1
Not GLP
not published

"9

BCS

KCP 10.3.1.5/09

Pinsdorf. W.

1989

Pruefung auf Bregefaehrlichkeit fue
das Zulassungsverfahren - Zeltpruefu
Report N0:890624
Edition No.: M-054153-01-1
Not GLP
not published

g

BCS

KCP 10.3.1.5/10

Pinsdorf. W.

1989

Pruefung auf Bregefarhrlichkeit fuer
das Zulassungsverfahren - Zeltpruefu
Report No: 890625
Edition No.: M-054146-01-1
Not GLP
not published

"9

BCS

KCP 10.3.1.5/11

Stute. K.

1987

Pruefung auf Bieeéadprlichkeit fuer
das Zulassungsverfahren - Zeltpruefu
Report No: 870248
Edition No.: M-054250-01-1
Not GLP
not published

g

BCS
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Data protection
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Owner

KCP 10.3.1.5/12

Stute. K.

1987

Pruefung auf Bieeéatprlichkeit fuer
das Zulassungsverfahren - Zeltpruefu
Report No: 870249
Edition No.: M-054246-01-1
Not GLP
not published

g

BCS

KCP 10.3.1.6/01

Stute. K.

1989

Pruefung auf Bieeéaehrlichkeit fuer
das Zulassungsverfahren -
Freilandpruefung
Report No: 890304
Edition No.: M-054102-01-1
Not GLP
not published

BCS

KCP 10.3.1.6/02

Stute. K.

1989

Pruefung auf Bieeéaghrlichkeit fuer
das Zulassungsverfahren -
Freilandpruefung
Report No: 890305
Edition No.: M-054094-01-1
Not GLP
not published

BCS

KCP 10.3.1.6/03

Pinsdorf. W.

1989

Pruefung auf Bregefaehrlichkeit fue
das Zulassungsverfahren -
Freilandpruefung 1989
Report No: 890620
Edition No.: M-053915-01-1
Not GLP
not published

BCS
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published or not
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Data protection
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Owner

KCP 10.3.1.6/04 Pinsdorf. W.

1989

Pruefung auf Bregefaehrlichkeit fue
das Zulassungsverfahren -
Freilandpruefung 1989
Report No: 890621
Edition No.: M-053897-01-1
Not GLP
not published

BCS

KCP 10.3.1.6/05 Stute. K.

1985

Result of the adfiexamination of beg
toxicity for registration - 1985 - Field
test
Report No:B-85545
Edition No.: M-008797-01-2
Not GLP
not published

* N

BCS

KCP 10.3.1.6/06 Stute. K.

1985

Result of the adfieixamination of beg
toxicity for registration - 1985. field teg
Report No: B-85550
Edition No.:M-008811-01-2
Not GLP
not published

BCS

KCP 10.3.1.6/07 Stute. K.

1986

Ergebnis der Zulagspruefung auf
Bienengefaehrlichkeit 1986a -
Freilandpruefung
Report No: B-86539
Edition No.: M-031446-01-1
Not GLP

not published

BCS
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Data protection
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KCP 10.3.1.6/08 Stute. K.

1986

Ergebnis der Zulagspruefung auf
Bienengefaehrlichkeit 1986 b -
Freilandpruefung
Report No: B-86540
Edition No.: M-031449-01-1
Not GLP
not published

BCS

KCP 10.3.1.6/09 Stute. K.

1986

Ergebnis der Zulagspruefung auf
Bienengefaehrlichkeit 1986 -
Freilandpruefung
Report No: B-86543
Edition No.: M-031485-01-1
Not GLP
not published

BCS

KCP 10.3.1.6/10 Stute. K.

1986

Ergebnis der Zulagspruefung auf
Bienengefaehrlichkeit 1986 -
Freilandpruefung
Report No: B-86544
Edition No.: M-031492-01-1
Not GLP
not published

BCS

KCP 10.3.1.6/11

Nengel. S.

1997

Assessment oftsffdBulldock EC
025 on the honey bee (Apis mellifera
L.) in the field following application
during bee-flight
Report No: 97152/01-BFEU
Edition No.: M-022622-01-1
GLP
not published

BCS
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Vertebrate study

Data protection
claimed
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Owner

KCP 10.3.1.6/12

Kleiner. R.

1998

Testing toxiciyhioneybee - Apis
mellifera L. (under field conditions)
according to BBA Guideline VI. 23-1
(1991)

Report No: 971048049

Edition Number: M-022631-01-1
GLP

not published

BCS

KCP 10.3.1.6/13

Sandrock. C

2014c

Bulldock 25 E lfeta-Cyfluthrin) -

A Field Study to Evaluate Potential Side

Effects on Brood Development.
Foraging Activity. Mortality and
Behaviour of Adult Honeybees. Apis
mellifera L. (Hymenoptera: Apidae).
Following the Application after Bee-
Flight on Phacelia tanacetifolia in 201
Report no: 20130101

Edition number: R-33347

Innovative Environmental Services
(IES) Ltd. Switzerland

GLP

not published

B.

N

high tier study to
complete the risk
assessment for bees

IRV
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Vertebrate study

Data protection
claimed
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Owner

KCP 10.3.1.6/14

Sandrock. C

2014d

Bulldock 25 E€ ljeta-Cyfluthrin) -

A Field Study to Evaluate Potential Side

Effects on Brood Development.
Foraging Activity. Mortality and
Behaviour of Adult Honeybees. Apis
mellifera L. (Hymenoptera: Apidae).
Following the Application after Bee-
Flight on Phacelia tanacetifolia.
Report no: 20120046

Edition number: R-28685
Innovative Environmental Services
(IES) Ltd. Switzerland

GLP

not published

N

high tier study to
complete the risk
assessment for bees

IRV

KIIIA1 10.5.1/01

Roig. J.

2014

A Tier 1 laboratory dose-response
study to assess the LR50 of Bulldock
25 EC for the parasitoid wasp
Aphidius rhopalosiphi (DeStephani-
Perez) (Hymenoptera: Braconidae) in
ventilated glass cages
MITOX Consultants. Amsterdam.
Netherlands
BCS-Irvita.

Report No.: FCO11ARL.

Edition Number: M-479582-01-1
Date: 2014-03-03

GLP/GEP: yes. unpublished

to complete the data
package

BCS-Irvita
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Vertebrate study

Data protection
claimed
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Owner

KIIIA1 10.5.1/02

Roig. J.

2014

Report Amendment no. 1 - A tier 1
laboratory dose-response study to
assess the LR50 of Bulldock 25 EC
for the evaluate the predaceous mite
Typhlodromus pyri Scheuten (Acari:
Phytoseiidae) in ventilated glass cage
MITOX Consultants. Amsterdam.
Netherlands
BCS-Irvita.

Report No.: FCO10TPL.

Edition Number: M-479587-02-1
Date: 2014-03-03

...Amended: 2014-03-25
GLP/GEP: yes. unpublished

[

to complete the data
package

BCS-Irvita

KIIIA1 10.5.1/03

Heimbach. F.

1990

Toxicity of Bulldock (025 EC) to
carabid beetles (Poecilus cupreus)
Report No: M-052707-01-1
GLP
not published

BCS

KIIIA1 10.5.1./04

Schmuck. R.

1992

Effects of Bulldock EC 025 onlifee
cycle of rove beetles (Aleochara
bilineata) under laboratory conditions
Report No: M-052616-01-1
GLP
not published

BCS

KIIIAl 10.5.1./05

Kuehner. C.

1993

Assessment of side effects of BAY
13210 | on the green lacewing.
Chrysoperla carnea Steph. in the
laboratory
Report No: M-052746-01-2
GLP
not published

BCS
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Data protection
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KIIIAl 10.5.2./01

Kleiner. R.

1997

Testing toxicity to beneficial lrmbpods
cereal aphid parasitoid - Aphidius
rhopalosiphi (Destefani - Perez) / pup
according to IOBC guideline (Mead-
Briggs 1992)

Report No: M-052305-01-1
GLP
not published

ne

BCS

KIIIA1 10.5.2./02

Neumann. P.

2001

Acute effects of beta-Cyfluthré @5
on larvae of carabid beetles (Poecilus
cupreus) under extended laboratory td
conditions
Report No: M-080415-01-1
GLP
not published

BCS

KIIIA1 10.5.2/03

Aldershof. S. A.

1999

Bulldock EC025: An extended
laboratory dose-response study to
evaluate the effects on the predaceou
mite Typhlodromus pyri Scheuten
(Acari: Phytoseiidae) on detached apq
leaves
Report No: M-022573-01-1
GLP
not published

e

BCS

KIIIALl 10.5.2./04

Kleiner. R.

2001

Beta-cyfluthrin EC 025 - Toxictty
larvae of Coccinella septempunctata |
under extended laboratory conditions
Report No: M-032166-01-1
GLP

not published

BCS
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published or not

Vertebrate study

Data protection
claimed

Justification

Owner

KIIIALl 10.5.2./05

Neumann. P.

2000

Effects of beta-Cyfluthrin EC 085
the ladybird beetle (Coccinella
septempunctata) under extended
laboratory conditions (aged residue te
Report No: NNP/CS004
Edition No.: M-038111-01-1; R-19205
GLP
not published

BCS

KIIIA1 10.5.2./06

Aldershof. S. A.

1999

Bulldock EC025: An extended
laboratory dose-response study to
evaluate the effects on the parasitoid
Aphidius rhopalosiphi on detached
apple leaves
Report No: M-015321-01-1
GLP
not published

BCS

KIllAL1 10.5.2./07

Moll. M.

2004a

Effects of Bulldock EC 025 on the
Ladybird Beetle Coccinella
septempunctata. Extended
Laboratory Study — Aged Residue
Test — Spray Drift Application Rates
Report No.: 18121013

Edition No.: R-19424

IBACON GmbH. Rossdorf. Germany
GLP

not published

higher tier study to
complete the risk
assessment for non-
target arthropods

IRV
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KIlIA1 10.5.2./08 Moll. M. 2004b Effects of Bulldock EC 025 on the N Y higher tier study to IRV
Ladybird Beetle Coccinella complete the risk
septempunctata. Extended assessment for non-
Laboratory Study — Aged Residue target arthropods
Test — Field Application Rate
Report No.: 18122013
Edition No.: R-19425
IBACON GmbH. Rossdorf. Germany
GLP
not published
KIlIA1 10.5.2./09 Moll. M. 2005a Effects of Bulldock EC 025 on the N Y higher tier study to IRV
Ladybird Beetle Coccinella complete the risk
septempunctata. Extended assessment for non-
Laboratory Study — Aged Residue target arthropods
Test
Report No.: 25141013
Edition No.: R-19594
IBACON GmbH. Rossdorf. Germany
GLP
not published
KIIAL 10.5.2./10 Moll. M. 2005b Effects of Baythroid 050 EC on the N Y higher tier study to IRV
Ladybird Beetle Coccinella complete the risk
septempunctata. Extended assessment for non-
Laboratory Study — Aged Residue target arthropods
Test
Report No.: 25151013
Edition No.: R-19593
IBACON GmbH. Rossdorf. Germany
GLP
not published
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published or not

Vertebrate study

Data protection
claimed

Justification

Owner

KIIIA1 10.5.3/01

Schmuck. R.

1993a

Acute effects of a spray appliéah of
Bulldock EC 025 on carabid beetles
(Poecilus cupreus) under semifield
conditions
Report No: SXR/HF 63
Edition No.: M-052352-01-1; R-19131
BCS
Not GLP
not published

BCS

KIIIAl 10.5.3/02

Schmuck. R.

1993b

Acute effects of a spray appiinatf
Bulldock EC 025 on carabid beetles
(Poecilus cupreus) under semifield
conditions
Report no.: SXR/HF 88
Edition no.: M-052490-01-1; R-19130
BCS
GLP
not published

BCS

KIIIA1 10.5.3/03

Schmuck. R.

1993c

Acute effects of a spray apptinatf
Bulldock EC 025 on carabid beetles
(Poecilus cupreus) under semifield
conditions
Report no.: SXR/HF 91
Edition no.: M-052542-01-1; R-19129
BCS
GLP
not published

BCS
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Vertebrate study

Data protection
claimed

Justification

Owner

KIIIALl 10.5.3/04

Schmuck. R.

1992

Acute Effects of a spray applcatf
Bulldock EC 025 on carabid beetles
under semifield conditions
Report no.: SXR/HF 56
Edition no.: M-052680-01-1; R-19138
BCS
GLP
not published

BCS

KIllA1 10.5./01

Barrett. K. L..
Grandy. N..
Harrison. E. G..
Hassan. S..
Oomen. P.

1994

Guidance document on regulatory
testing procedures for pesticides with
non-target arthropods

Report No: M-001914-01-1

SETAC

Not GLP

published

-public
data-

KIIIA1 10.5.3/01

Redl. H.. Fuchs.
A.

1992

Auswirkungen einer
Austriebsbehandlung von Reben auf
den Raubmilbenbesatz

Report No: Lit. 6738

Edition No.: M-090498-01-1; R-19137
Not GLP

Published: Mitteilungen
Klosterneuburg. Volume:42. Pages:22

230

-public
data-
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Data protection
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KIIIA1 10.5.3/02

Darwish. Y. A..
Farghal. A. I.

1990

Evaluation of certain pesticides activit
against the cotton whitefly. bemesia
tabaci and associated natural enemieg
cotton plants under field conditions in
Assiut (Egypt)

Report No: Lit. 7098
Edition No.: M-090543-01-1; R-19134
Not GLP
Published: Journal of Agricultural
Sciences. Volume:21. Issue:5.
Pages:331-339

on

-public
data-

KIll1 10.5./02

Candolfi. M. P..
Barrett. K. L..
Campbell. P. J..
Forster. R..
Grandy. N.. Huet.
M. C.. Lewis. G..
Oomen. P. A..
Schmuck. R..
Vogt. H.

2001

Guidance document on regulatory
testing and risk assessment procedur
for plant protection products with non-
target arthropods

Report No: M-083833-01-1

BAY

Not GLP

published

2S

-public
data-

KIIIA1 10.5.3/03

Vinall. S.

2005

A field trial to determine the effets of
Baythroid EC 050 (50 g/L Cyfluthrin)
on the non-target arthropod fauna of
a winter-sown cereal crop. following
two applications during
spring/summer

Report No.: IRV-04-1

Edition No.: R-19598

Mambo-Tox Ltd. 2 Venture Road.
Chilworth Science Park.
Southampton SO16 7NP

GLP

not published

higher tier study to
complete the risk
assessment for non-
target arthropods

IRV
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Data protection
claimed
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KIIIAL 10.5.4/04

Vinall. S.

2006

A field trial to determine the effets of
Baythroid EC 050 (50 g/L Cyfluthrin)
on the non-target arthropod fauna of
an orchard crop. following two
applications during spring/summer
Report No.: IRV-05-1

Edition No.: R-19592

Mambo-Tox Ltd. 2 Venture Road.
Chilworth Science Park.
Southampton SO16 7NP

GLP

not published

higher tier study to
complete the risk
assessment for non-
target arthropods

IRV

KIIIA1l 10.5.3/05

Mack P.

2013

A field study assessing the impact of
Bulldock 25 EC on the non-target
arthropod fauna in an alfalfa field in
Spain

Report No.: S12-01037

Edition No.: R-28693

Eurofins Agroscience Services.
EcoChem GmbH. Eutinger Str. 24.
75223 Niefern-Oschelbronn.
Germany

GLP

not published

higher tier study to
complete the risk
assessment for non-
target arthropods

IRV
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KIlIA1 10.5.3/06 Knabe. S. 2013 A field study assessing the impadto | N Y higher tier study to IRV
Bulldock 25 EC on the non-target complete the risk
arthropod fauna in pome fruit assessment for non-
orchard in Germany target arthropods
Report No.: S12-01040
Edition No.: R-28694
Eurofins Agroscience Services.
EcoChem GmbH. Eutinger Str. 24.
75223 Niefern-Oschelbronn.
Germany
GLP
not published
KIlIA1 10.5.3/07 Mack P. 2014 A Field Study Assessing the Impact gf N Y to complete the risk IRV
Drift Rates of beta-cyfluthrin on the assessment for non-
Non-Target Arthropod Fauna on a target arthropods
Meadow in Germany
Report No.: S13-00176
Edition No.: R-30607
Eurofins Agroscience Services.
EcoChem GmbH. Eutinger Str. 24.
75223 Niefern-Oschelbronn.
Germany
GLP
not published
KIlIA1 10.6.2 Heimbach. F. 1988 Acute toxicity of FCR 4545 EC @25 | N N - BCS
earthworms
Report No: M-053588-01-2
GLP
not published
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published or not

Vertebrate study

Data protection
claimed

Justification

Owner

KIIAL1 10.6.3

Pavic. B.

2013

Effects of Bulldock 25 EC on
reproduction and growth of
earthworms Eisenia fetida in artificial
soil with 10 percent peat
IBACON GmbH. Rossdorf. Germany
Irvita Plant Protection.

Report No.: 74484022.

Edition Number: M-461275-01-1
Date: 2013-07-03

GLP/GEP: yes. unpublished

New data requirement

BCS-Irvita

K11 10.6.6

McCormac. A.

2014

Bulldock 25 EC — A laboratory tefsto
determine the effects of fresh residues
on the springtail Folsomia candida
(Collembola. Isotomidae)

Report No.: IRV-13-7

Edition No.: R-33352

Mambo-Tox Ltd.. Southampton. UK
GLP

not published

to complete the risk
assessment for non-
target soil
macroorganisms

IRV

KIlIA1 10.7.1

Schulz. L.

2011

Bulldock 25 EC — Effects on the
activity of soil microflora (Nitrogen
test)

Report No.: 11 10 48 084 N
Edition No.: R-28684
BioChem Agrar. Gerichshain.
Germany

GLP

not published

to complete the risk
assessment for non-
target soil
microorganisms

IRV
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KIlIAl1 10.8.1.3 Marquardt. J.. 2012 Effect of Bulldock 25 EC on the N Y to complete the risk BCS/ IRV
Siemoneit-Gast. seedling emergence of terrestrial assessment for non-
S. plants. target terrestrial plants
Report No.: AS249
Edition No.: M-438332-01-1; R-30155
Rheinland-Pfalz (RLP) AgroScience
GmbH. Neustadt an der Weinstralie.
Germany.
GLP
not published
KIlIAl1 10.8.1.2 Marquardt. J.. 2012 Effect of Bulldock 25 EC on the N Y to complete the risk BCS/ IRV

Siemoneit-Gast.
S.

vegetative vigour of terrestrial plants.
Report No.: AS250

Edition No.: M-438396-01-1; R-30156
Rheinland-Pfalz (RLP) AgroScience
GmbH. Neustadt an der Weinstral3e.
Germany.

GLP

not published

assessment for non-
target terrestrial plants

IRV = Irvita Plant Protection. Curacao — a membfevlakhteshim Agan Holding B.V.. The Netherlands

BCS = Bayer CropScience AG. Monheim. Germany

Grey = Studies were discussed in Volume 3. but weteaised in the risk assessment.

Black = Studies used in the risk assessment

Bold = Studies submitted for the first time in supporthe renewal approval of beta-Cyfluthrin
Yellow underlined = studies used by JKI (can betdel)
Red = guidance documents




beta-cyfluthrin (Bulldock EC 25)
Volume 3 — B.9 Ecotoxicology data and assessment of risks for non-target species

-217 -

07.03.2017
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Annex point/
reference number

Author(s)

KIIA 10.1.6

KIlIA1 10.2.2.1

KIllA1 10.2.2.1/02

Year

Title

Report No.

Source (where different from
company)

GLP status (where relevant)
published or not

Vertebrate study

Data protection
claimed

Justification

Owner

2010

Acute Oral Toxicity to Northern
Bobwhite Quail (Colinus virginianus)
of Beta Cyfluthrin EC 025G

Report no.: BAR/LD113

Edition number: M-367618-01-1; R-
30618

GLP
not published

to complete the risk
assessment for birds
using the current
representative
formulation

BCS/ IRV

1989

Acute toxicity of bulldock to rainbow
trout (Salmo gairdneri) in a flow-

throuih test

Report No: M-055191-01-2. R-19157
GLP
not published

BCS

1989

Acute toxicity of Bulldock to golden
orfe (Leuciscus idus melanotus) in a
flow-through test

Report No: M-055138-01-2

GLP

not published

BCS
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company)
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published or not

Vertebrate study

Data protection
claimed

Justification

Owner

KIIIA1 10.2.3/06

1986

Baythroid - Pond study
Report No.: F-867962
Edition No.: M-059891-01-1; R-19091

.
Not GLP
not published

BCS

KIllA1 10.2.2.1/3

2005

Beta-cyfluthrin (Bulldock 025 EC).
Toxicity to Rainbow trout
Oncorhynchus mykiss in outdoor
microcosms

Report No.: IRV 118/053116
Edition No: R-19589

GLP

not published

higher tier study to
support chronic fish
risk assessment

IRV

IRV = Irvita Plant Protection. Curacao — a member of Makhteshim Agan Holding B.V.. The Netherlands

BCS = Bayer CropScience AG. Monheim. Germany

Grey = Studies were discussed in Volume 3. but were not used in the risk assessment.

Black = Studies used in the risk assessment

Bold = Studies submitted for the first time in support of the renewal approval of beta-Cyfluthrin
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B.11.1 References of Guidance documents and open literater

Annex point /
reference number

citation

KIllAL1 10.1 European Food Safety Authority; Guidar@ocument on Risk Assessment for Birds & Mammalsegjuest
from EFSA. EFSA Journal 2009; 7(12):1438. doi:102fefsa.2009.1438. Available online: www.efsaogat.eu

KIllAl1 10.2 Grace. Nillos Mae. Qin Sujie. Larive @thia. Schlenk Daniel. Gan Jay. 2009. "Epimerisatibcypermethrin stereocisomers in alcohols." Jauo
agricultural and food chemistry 57 (15): 6938-48i:10.1021/jf900921g.

KIlIA1 10.2 Perschke. H.; Hussain. M. Chemical isoisation of deltamethrin in alcohols. J. AgricoBldChem. 1992. 40. 686—690.

KIllAl1 10.2 European Food Safety Authority; Guidaran tiered risk assessment for plant protectiodycts for aquatic organisms in edge-of-field stefevaters
on request from EFSA. EFSA Journal 2013;11(7):3290

KIlIAL1 10.5 de Jong. F.M.W. Bakker. F.M.. Brown..Klilesen. C.J.T.J.. Posthuma-Doodeman. C.J.A.Mit. £.E.. van der Steen. J.J.M. van Eekelen. G.ra0A0.
Guidance for summarising and evaluating field gsdvith non-target arthropods - A guidance docuroétiie Dutch Platform for the Assessment
of Higher Tier Studies. Published by the Natiomesiitute for Public Health and the Environment.
Available online: ww.rivm.nl/bibliotheek/6017120@aif

KIlIA1 10.5 Candolfi. M.P.. Barrett. K.L.; CampbePl.J.. Forster. R.. Grandy. N.. Huet. M-C. LedsOomen. P.A.. Schmuck. R. and Vogt. H. 2000."daoce
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